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FOREWORD 
Gibi Lake Area 

The Gibi Lake area comprises the eastern part of the Lake of 

the Woods Metavoicanic-Metasedimentary Belt within the western 

part of the Wabigoon Subprovince. The area was mapped as an 

i n i t i a l phase of a long range plan to remap and evaluate the 

mineral potential of the Lake of the Woods. 

Metavoicanic-Metasedimentary Belt 

While no economic deposits are known to be, as yet, present 

in the area there are occurrences of gold, iron, base metals, 

tourmaline, beryl and sand and gravel. The gold occurrences, 

specif ical ly, were prospected in the past and are presently 

receiving reviewed attention. 

v 
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ABSTRACT 

The Gibi Lake area is situated 33 km southeast of Kenora, 

Ontario and covers approximately 130 km2. 

Most of the rocks are of Archean age. A Proterozoic north

west-trending diabase dike and a few glassy 'basaltic' diabase 

dikelets are present. 

The supracrustal rocks consist of east- to east-northeast-

trending metavolcanics and metasediments. Most metavolcanics 

range in composition from mafic to Intermediate. Felsic meta

volcanics are uncommon. The mafic metavolcanics are flows and 

crystal and 1ithic-crystal tuff; the felsic to intermediate 

xx i 





metavolcanics are all pyroclastics. The metasediments consist of 

sandstone, mudstone, uncommon conglomerate and chert, and 

magnetite ironstone. Ultramafic and mafic intrusions 

predominantly intruded the metavolcanic strata. Tight isoclinal 

folding occurred about east-to northeast-trending northeasterly 

plunging fold axes. These early folds were deformed and 

reoriented by intrusion of granitoid plutons within and bordering 

the greenstone assemblages. Major shearing occurred along 

east-to east-northeast-trending zones. Diabase dikes intruded 

along north-northwest-trending fractures. Late northeast-to 

north-northeast-trending fractures are common. Diabase dikes are 

displaced by these fractures and in places pseudotachy1ites are 

developed along the fractures. 

The metavolcanics, metasediments and mafic to ultramafic 

intrusions were metamorphosed to the upper greenschist to lower 

almandine amphibolite rank. Retrograde metamorphism has 

occurred, primarily along shear zones. 

Quartz-tourmaline and tourmaline veins and masses have 

extensively intruded the metavolcanics and ultramafic to mafic 

intrusions and to a lesser extent the metasediments. 

Occurrences of gold, iron, base metals, tourmaline, beryl and 

sand and gravel are present in the area. 

xxiii 
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Geology of the 

Gibi Lake Area 

District of Kenora 

by 

N.F. TrowelH 

INTRODUCTION 

Location and Means of Access 

The Gibi Lake area is bounded by Longitudes 94o04'06"W and 

9 4 o 1 3 . 3 1 . t w a n d Latitudes 4 9 0 3 V 5 6 " N and 4 9 0 39'35"N and covers 

approximately 130 km2. It comprises portions of the four 

contiguous townships of Work, Code, Lemay and McMeekin (Fig. 1 ) . 

The area is centred 33 km southeast of Kenora and lies within the 

Kenora Mining Division. 

Highway 71 passes through the approximate centre of the 

map area. The unpaved Northwind Lake Road provides access to the 

northwest part of the map area. Gravel roads from Highway 71 to 

Witch Bay and Bug Lake (south of the present map area) provide 

access to the northwestern and south-central parts of the map 

area, respectively. The powerline access road, accessible from 

the Witch Bay road, was drivable during the field season, by 

four-wheel drive vehicle, as far south as Cassadaga Lake. 

Lumbering roads off Highway 71 give access to the southeastern 

part of the area. 

1 Geologist, Precambrian Section, Ontario Geological Survey, 
Toronto. Approved for publication by the Chief Geologist --. 

This report is published with the permission of V.G. Milne, 
Director, Ontario Geological Survey. 
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Acknowledgments 

Senior geological assistants John Logothetis, Gary Caldwell 

and Jim Webb mapped approximately 80 percent of the map area. 

Junior assistants were Jane Bracken, Jeff Reardon, Robert 

Mcintosh and Tom Bland. 

Present Geological Survey 

Geological mapping of the Gibi Lake area at a scale of 1:15 

840 was done during the spring and summer months of 1979 and 

1980. Wherever possible pace-and-compass traverses, spaced 0.4 

km apart, were run perpendicular to the regional trend of rock 

units. The geological field data were plotted on acetate sheets 

attached to aerial photographs at a scale of 1:15 840 obtained 

from the Silviculture Section, Forest Management Branch, Division 

of Forests, Ontario Ministry of Natural Resources. The data were 

subsequently transferred to cronaflex base maps, at the same 

scale, prepared by the Surveys and Mapping Branch, Ontario 

Ministry of Natural Resources. 

Information from property plans and diamond-dr111 hole logs 

in the assessment work files of the Assessment Files Research 

Office, Ontario Geological Survey, Toronto and from the 

Assessment Files, Regional Geologist's Office, Ministry of 

Northern Development and Mines, Kenora was used in the 

preparation of this report. 

The map area is covered by 0DM-GSC Aeromagnetic Maps (0DM-GSC 

1962, Map 1178G) and an Ontario Geological Survey Data Series Map 

(0GS, P-02044). An uncoloured preliminary geological map P. 
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a * scale of 1:15 940 was released in 1986. The final coloured 

geological Map (Map , back pocket) is at a scale of 1:31 650. 

Previous Geological Work and Prospecting Activity 

A.C. Lawson was the first geologist to give a systematic 

overview of the Lake of the Woods region, west of the present 

map-area, in his classical "Report on the Geology of the Lake of 

the Woods Region with Special Reference to the Keewatin 

(Huronian?) Belt of the Volcanic Rocks" (Lawson 1885). 

Subsequent work covering portions of the map area includes 

mapping by G.G. Suffel (1930) and N.H.C. Fraser (1943). Jas. E. 

Thomson (1935) described two of the gold deposits in the map 

area. A.M. Goodwin (1965) included discussion of this area in 

his report of volcanism and mineralization in the Lake of the 

Woods-Manitou Lake-Wabigoon region. C.E. Blackburn (1981) 

produced geological compilation Map 2443 at a scale of 1:253 440 

covering the Kenora-Fort Frances area. B.A. Brown (1975, 1976) 

is presently completing a structural geological study of the 

central and eastern Lake of the Woods region as part of his 

doctoral dissertation at the University of Manitoba, Winnipeg, 

Manitoba. Gary Caldwell, senior assistant to the project, 

completed an unpublished B.Sc. thesis on the 'Gibi Lake 

Metavolcanic Sequence' (Caldwell, 1981). Glen Johns mapped the 

area to the south of the map area (see preliminary Map P. 2498 

Johns and Richey, 1982). 

Exploration, concentrating on gold was initiated within the 

map-area during the late 1890's and early 1900's and has 
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continued sporadically to the present. Exploration for base 

metals took place during the 1960's and 1970's. For a complete 

discussion of exploration activity in the area see 'Economic 

Geology' Section of this report. 

Physiography 

Relief in the map area is moderate; the highest ground, south 

of Gibi Lake and west and east of Dogtooth Lake is approximately 

400 m above mean sea level. The lowest part of the map area is 

at Witch Bay which is less than 330 m above mean sea level (see 

NTS Sheet 52 E / 9 ) . Outcrop in the area, specifically over the 

northern granitoid area, is abundant. The terrain here is knobby 

allowing for three-dimensional views of some outcrops. Swampy 

areas are not abundant. They generally fringe some of the 

streams in the area. 

Drainage in the area, though circuitous, is westerly into 

Lake of the Woods. River gradients are low throughout the map 

area. 

GENERAL GEOLOGY 

The Gibi Lake area comprises the eastern part of the Lake of 

the Woods Metavoicanic-Metasedimentary Belt situated within the 

western part of the Wabigoon Subprovince (Goodwin 1970; Mackasey 

et al. 1974) of the Superior Province. 

Generally east-trending, isoclinally folded metavolcanics and 

metasediments, intruded by mafic to ultramafic and intermediate 

to felsic intrusions, occupy the central and southern parts of 
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the map area. These rocks are bounded to the north, east and 

southeast by felsic to intermediate rocks possibly of batholithic 

proportions (see discussion of 'Drybery Batholith', below). \ 

diabase dike and minor glassy 'basaltic' diabase dikelets, 

probably of Proterozoic age, post-date all other bedrock units 

that are Archean in age. Pleistocene and Recent deposits cover 

substantial portions of the bedrock. 

The metavolcanic, metasedimentary and mafic to ultramafic 

intrusions have been metamorphosed to greenschist to lower 

almandine amphibolite rank. 

Intrusion of granitoid bodies within and bounding the 

metavolcanic-metasedimentary sequences deformed and reoriented 

the earlier developed isoclinal folds. A major east- to 

northeast-trending zone of shearing, the 'Witch Bay Deformation 

Zone' extends from Witch Bay through the northern portion of Gibi 

Lake. Other zones of shearing having the same trend are also 

present. Diabase dikes intrude along northwest-trending 

fractures. Late faulting indicated by northeast- to 

north-northeast-trending fractures have displaced the diabase 

dike(s) and developed pseudotachylite in the southeastern part of 

the area. 

Table 1 lists the lithological units present in the Gibi Lake 

area. 

Figures 2 and 3 present, respectively, the distribution of 

stratigraphic/lithological elements and structural elements in 

the Gibi Lake area. 

A short discussion is perhaps pertinent here as to the nature 
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the 'Dryberry Batholith'. Tt has been suggested that the 

Dry berry Batholith or Dryberry Dome, as shown in Figure 4, could 

be genetically related to the English River Subprovince. C.F. 

Gower (1979) noted that the Dryberry Dome has a similar magnetic 

signature as the Winnipeg River Plutonic Complex situated within 

the English River Subprovince. Gower (1978) also noted that 

metasediments that are common in the Wabigoon Subprovince near 

the border with the English River Subprovince also occur along 

the southern margin of the Dryberry Dome. 3.A. Morin (1979) 

similarly interpreted the Dryberry Dome to be linked genetically 

to batholithic rocks of the English River Subprovince. Surface 

magnetization values of rocks of the Dryberry Batholith led D.H. 

Hall and W.C. Brisbin, however, to suggest that the Aulneau 

(located south of the map area) and Dryberry bodies could have 

had a common source unrelated to batholithic rocks of the English 

River Subprovince (Hall and Brisbin 1982). Present mapping 

indicates that the marginal phases of the Dryberry Dome consist 

of discrete bodies that have different compositions, structural 

style and time of emplacement. It is feasible that older(?) 

tonalitic gneisses and supracrustal xenoliths (seen on Highway 71 

south of the map area) that are equivalent in style to 

batholithic components of the Winnipeg River Plutonic Complex 

were extensively intruded and segmented by younger more 

homogeneous tonalitic-granodioritic masses such as the 

'Bipemoejoe Lake Intrusion 1 (see this report). The term Dryberry 

Batholith could be retained to define the area underlain 

predominantly by granitoid rocks but further work is required to 
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separate out individual bodies as to their composition, time of 

emplacement and magmatic lineage. 

Archean 

Metavolcanics 

Within the map-area the metavolcanics constitute in excess of 

two thirds of the supracrustal rocks. They are mafic to 

felsic in composition. One 'possible' flow of ultramafic 

composition marginal to the Bipemoejoe Lake Intrusion on Highway 

71 is discussed under 'Metamorphosed Ultramafic Intrusions' (see 

this report). The metavolcanic groupings of mafic to 

intermediate and felsic to intermediate were further subdivided 

on the basis of origin, whether flow or pyroclastic. 

Mafic to intermediate metavolcanics are found in contact with 

granitic rocks along the north and south margins of the 

metavolcanic-metasedimentary belt; they are also intercalated 

with felsic to intermediate pyroclastics in the central portion 

of the belt. They have been named respectively (Fig. 2) from 

north to south: (1) the Dogtooth Lake metavolcanics, 

(predominantly flows); (2) the Gibi Lake metavolcanics, 

(predominantly mafic pyroclastics with minor mafic flows 

intercalated with intermediate pyroclastics); and (3) the Nelly 

Lake metavolcanics, (an amphibolite possibly of flow or 

tuffaceous origin). Further discussion of the chemistry and 

stratigraphic position of these sequences is given under the 

section on Stratigraphy and Petrochemistry of the Supracrustal 

Rocks (see this report). 
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was difficult to assign the lithic-crystal and crystal 

tuffaceous units to their respective compositional groupings for 

the following reasons: 

a) the two major phenoclast components of these rocks are 

amphibole (after pyroxene) and to a lesser extent 

plagioclase; quartz and magnetite (titanomagnetite) 

phenoclasts are present locally but generally in minor 

amounts; lithic clasts and fine ash matrix are present in 

variable amounts. 

Some units contain more than 90 percent amphibole 

phenoclasts, others contain less than 5 percent; feldspar 

phenoclasts are present in amounts variable from less than 5 

to in excess of 60 percent; therefore based upon the relative 

amounts of amphibole and feldspar phenoclasts present, the 

compositional range covered is from ultramafic to 

i ntermed i ate. 

b) some tuffaceous units grade from mafic (predominantly 

amphibole phenoclasts) at the base to intermediate 

(predominantly feldspar phenoclasts) at the top; lateral 

variations were also observed. Whether this feature reflects 

concomitant volcanism from two separate sources, eruption of 

a continuously fractionating magma, that is, eruptions from 

the bottom of a fractionating magma chamber through a deep 

fracture that did not intersect the top of the chamber, or is 

due to a secondary sorting/winnowing process is uncertain. 

c) tuffaceous units of different composition are Interbedded on 

a finer scale than could be indicated at the map scale 
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leading to coding of outcrops on the basis of their 

'predominant composition'. 

The contacts shown on the map face between the pyroclastic 

units of different composition are therefore somewhat arbitrary 

as they are based on the 'predominant' compositions of these 

units. 

Some of the pyroclastic units show evidence of redeposition 

and reworking and thus are sensu stricto volcanogenic meta

sediments, though they are coded on the map face and discussed in 

this report under pyroclastics. 

Mafic to Intermediate Metavolcanics 

The mafic to intermediate metavolcanics have been subdivided 

into two main groups: pyroclastics and flows. The pyroclastic 

rocks were further subdivided on the basis of clast size and 

abundance (Fisher 1966), phenoclast mineralogy, and relative 

amounts of crystal versus lithic clasts. On the basis of 

texture, structure and mineralogy the flows have been subdivided 

into massive flows, pillowed flows, porphyritic flows (both 

amphibole and/or feldspar-phyric), amygdaloidal/vesicular flows 

and autoclastic breccia. 

Mafic to Intermediate Pyroclastics 

Mafic to intermediate pyroclastics are present in all three 

metavolcanic sequences in the map area. 

Mafic to intermediate tuff units are found between flows of 

the Dogtooth Lake metavolcanics. They weather light green and 
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where sheared are chlorite schists. The Nelly Lake metavolcanics 

appear to be in part of tuffaceous origin, metamorphosed to 

amphibolite facies rank. Mafic intermediate tuffaceous rocks 

comprise a substantial proportion of the Gibi Lake metavolcanics. 

The pyroclastic units of the Gibi Lake metavolcanics 

are characterized by the presence of anhedral to euhedral 

hornblende (after pyroxene) crystals (phenoclasts) and crystal 

fragments set in a fine Intermediate ash matrix. 

Interfacial angles which commonly fall in the 4-0 to 50 degree 

range are suggestive of hornblende replacement of pyroxene 

though in some cases there is no evidence the hornblende is not 

primary. Several of the grains have well-defined octagonal 

pyroxene habits. Many of the grains however are anhedral and 

some do have interfacial angles more characteristic of 

hornblende. It can not be ruled out that both phenoclasts types 

are present. In the remainder of the text these units will be 

referred to as containing amphibole 'hornblende' phenoclasts. 

Pyroclastic units in which amphibole phenoclasts are found 

underlie an area from just east of the powerline to the eastern 

margin of the map-area. They are intercalated with mafic flows 

and felsic to intermediate pyroclastics. Crystal and lithic-

crystal tuffs are most abundant on the south shore of Gibi Lake. 

There also, the amphibole phenoclasts attain their greatest 

abundance and size. From Highway 71 east, mafic flows are more 

abundant than the pyroclastics. 

Amphibole phenoclasts vary in size from less than 2 mm to In 

excess of 3 cm but average approximately 5 mm. They are present 
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I counts variable from 2 0 percent (intermediate composition) to 

in excess of 90 percent (ultramafic composition). It can be seen 

i i T.able 2 that based upon estimated modal percent these units 

approximate a mafic composition. These units weather from light 

green to grey to black to buff-brown dependent upon the relative 

amounts of mafic phenoclasts and subsequent alteration 

specifically carbonatization . 

It should be noted that amphibole crystals and crystal 

fragments are minor components in both the Intermediate to 

felsic pyroclastics (with which they are intercalated), and some 

of the adjacent metasediments of the Southern Metasediments. 

The amphibole phenoclasts are identical in habit to the 

amphibole phenocrysts seen in the amphibole and feldspar-phyric 

flows seen intermittently along the south shore of Gibi Lake and 

extending across Highway 71 to the east margin of the map area. 

The pyroclastic units therefore were likely comagmatic to these 

flows. 

These units are variable from purely crystal to lithic-

crystal tuff and lapilli tuff. Phenoclasts are dominantly 

amphibole though feldspar and uncommonly quartz and magnetite 

phenoclasts are present too. Lithic clasts vary from fine

grained mafic lapilli consisting of amphibole and feldspar 

phenocrysts set in an aphanitic mafic groundmass, to intermediate 

composition lapilli consisting of plagioclase and uncommonly 

quartz phenocrysts and microphenocrysts set in an aphanitic 

matrix. These units are commonly interbedded with thinly 

laminated mafic tuffs (Photo 1) that may represent background 
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settling of the fine ash component from the same eruption. These 

crystal tuffs and lapilli tuffs (shown in Photo 1) are also 

intercalated with apparent amphibole-phyric pillowed flows (see 

Photo 8) Indicative of subaqueous deposition. 

Photo 2 is of one bed of amphibole phenoclast tuff to lapilli 

tuff. The variation in the width of the crystal-rich zone and 

size of the crystals is suggestive of a structure akin to 

low-angle trough cross-stratification indicating possible shallow 

water redeposition. High-angle cross bedding in some beds 

indicate deposition by base surge mechanisms resulting from 

phreatomagmatic explosions (personal communication, Glen Johns, 

Ontario Geological Survey, 1984). 

Amphibole phenoclasts have locally been biotitized 

specifically along the south shore and in the immediate vicinity 

South of Gibi Lake and on Highway 71. This alteration is likely 

due to the introduction of volatiles along zones of shearing 

possibly related to first stage isoclinal folding. Quartz-

tourmaline veins and tourmaline masses are also abundantly 

developed along these zones. 

A sporadically developed pattern of moderate magnetic relief 

characterizes these amphibole phenoclast tuffaceous units along 

the south shore of Gibi Lake. Magnetite (titanomagnetite) 

phenoclasts are variably abundant in these units as is specular 

hematite (specularite). Pyrite with minor pyrrhotite and 

uncommonly chalcopyrite are present in this same zone locally 

comprising up to 3 percent (total sulphides) of the rock. 

Table 2 gives the estimated modal mineralogy for 15 thin 
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sactions from the amphibole phenoclast-bearing unit. 

The hornblende crystals vary from anhedral to subhedral to 

uncommonly euhedral. They are commonly zoned, shattered into 

crystal fragments and have corroded borders. Biotite is found as 

a replacement of the amphibole. Chlorite both replaces the 

hornblende phenoclasts and occurs as fine grains in the matrix. 

Plagioclase occurs as anhedral to subhedral phenoclasts that are 

variably altered to carbonate and epidote. The matrix consists 

of ash-sized grains of quartz, hornblende, chlorite, biotite, 

carbonate, epidote and opaque minerals. Some of the quartz 

grains appear to represent recrystallized larger fragments. 

Carbonate is interstitial to the other matrix minerals and forms 

a secondary cement. Epidote is an alteration mineral after both 

plagioclase and hornblende. 

In one thin section clinopyroxene phenoclasts were observed. 

They are partially replaced by tremolite and hornblende. 

All these rocks vary from weakly foliated to schistose. As 

the intensity of shearing increases they go from amphibole-bear-

Ing foliated rocks to chlorite schists and phyllites and develop 

a strong lineation. 

Very thinly bedded tuffaceous rocks locally appear to have a 

chemical sedimentary component. Photo 3 shows such a unit on 

Highway 71 that is situated between mafic amphibole + feldspar-

phyric mafic pillowed flows. The dark beds consist predominantly 

of amphibole while the light layers, which are pink in outcrop, 

contain substantial amounts of carbonate in addition to quartz 

and feldspar. 
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Redeposition of pyroclastic units by debris flows has locally 

occurred. A heterolithic lapilli tuff to locally tuff/breccia 

unit is exposed on Highway 71 (Photos 4 and 5 ) . The clasts are 

generally angular to very slightly subrounded and consist of 

broken pillows, intermediate tuff and possibly of clastic 

sedimentary rocks. The matrix is intermediate in composition and 

contains amphibole and feldspar phenoclasts. These coarser units 

are separated by bedded tuffs, sensu stricto volcanogenic wacke 

and siltstone, that show grading (Photo 4 ) . The coarse units are 

also graded with indications of inverse grading at the base 

indicative of deposition possibly by proximal turbidity flows 

(Walker 1975). Some of the clasts have an one cm light-coloured 

rind that may have formed due either to weathering or chilling. 

Mafic Metavolcanics 

Most of the mafic metavolcanic flows in the map area appear 

to be of basaltic composition with mafic mineral content 

typically in the range of 45 to 65 percent. 

They weather dark green to black and green to grey-green with 

the darker and lighter hues being a reflection of rocks meta

morphosed to respectively the almandine amphibolite and green-

schist facies rank. Fresh surfaces also give darker hues than 

the weathered surface. Locally carbonatization gives the rocks a 

buff to brown colour, silicification a lighter colour. 

The mafic metavolcanics vary from weakly to strongly foliated 

to locally schistose. Locally they exhibit a lineation, 

generally of the amphibole or chlorite grains. A gross banded 
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appearance due to stretching out of pillows and tuff beds is 

developed specifically near the contact with the granitoid rocks 

(Photo 6 ) . A finer banded appearance appears to be due to a 

process of metamorphic segregation and recrystallization 

resulting in aligned amphibole and feldspar. The rocks are 

locally boudinaged near the contact with the granitoid rocks. 

Locally they are extensively injected by tonalite dikes producing 

an agmatite zone. In places they are epidotized, specifically 

the Dogtooth Lake metavolcanics in the almandine amphibolite 

facies zone. 

The metavolcanics that form the northward cusp-like extension 

of the Dogtooth Lake metavolcanics appear to be in fault contact 

with granitoids on both the west and east sides. This cusp 

appears to thin out to the north. These rocks are fine-grained 

commonly with a salt-and-pepper texture and are very well 

foliated to schistose, and noticeably fissile. 

Massive Flows 

Massive flows are fine to medium gained (1 to 4 m m ) , 

uncommonly coarse grained. There appears to be an overall 

increase in average grain size as metamorphic rank increases. 

The flows locally retain their ophitic to subophitic textures but 

in general are recrystallized, equigranular and decussate. In 

thin section it can be seen that they are locally feldspar 

micro-porphyritic. The medium- to coarse grained sections 

represent likely interiors of thick flows though some could 

represent concordant, comagmatic sills. Locally along Highway 71 
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some of the biotitized amphibole-phyric massive and pillowed 

flows have an almost ultramafic composition cumulate base due to 

settling in situ of amphibole (pyroxene) crystals to the base of 

the flow. Table 3 gives a description of the upper pillowed 

porphyritic and amygdaloidal flow portion and cumulate base 

respectively of one of these flows. 

A typical massive flow of amphibolite facies rank contains 

the following mineral assemblage: hornblende (60 percent) + 

plagioclase (25 percent) + quartz (5 percent) + epidote (8 

percent) + carbonate (2 percent) + opaque minerals (<1 percent) 

+ apatite (1 percent). The hornblende occurs in olive-green to 

blue-green narrow, elongate, medium-sized grains and 

discontinuous lensoid aggregates with ragged grain margins. 

Hornblende also occurs as thin flattened blebs (0.25 to 0.5 mm) 

with finer amphibole grains draped over them. Plagioclase and 

quartz have similar habits occurring in the fine-grained crystal

line groundmass as angular grains with straight to curved grain 

boundaries. Plagioclase also occurs as subhedral poly-

synthetical ly twinned grains of the same grain size as 

hornblende. Epidote is present as fine limpid green subhedral 

crystals and fine sugary aggregates. Carbonate occurs as fine 

interstitial grains. Opaque minerals occur as fine disseminated 

anhedral grains and as fine grains in the centre of hornblende. 

Apatite occurs in fine disseminated grains. Biotite where 

present occurs in strongly aligned light to dark brown, narrow 

laths. In transitional and greenschist facies rank mafic meta

volcanics tremolite-actinolite and chlorite are the mafic mineral 
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equivalents of hornblende. Carbonate and epidote content also 

vary (see Moody et al. 1982) but quantitative changes in 

mineralogy were not documented. 

Pillowed Flows 

Pillowed flows are present in both the Dogtooth and Gibi Lake 

metavolcanics; possible pillowed units are present in the Nelly 

Lake metavolcanics. 

The pillowed flows in the Gibi Lake metavolcanics weather 

rusty grey to grey, dark grey to brown on fresh and weathered 

surfaces. These flows are both hornblende and plagioclase-

phyric. Subhedral to euhedral hornblende phenocrysts average 5 

mm in size and comprise five percent of the rock. Plagioclase 

phenocrysts are subhedral and comprise up to ten percent of the 

rock. The pillows are locally amygdaloidal with the vesicles 

containing both quartz and carbonate. Amygdules are locally 

concentrated near the top of individual pillows. Pillows 

observed along Highway 71 are locally stretched (Photo 7 ) . 

Westwards on the south shore of Gibi Lake they are hornblende-

phyric and not, to weakly deformed (Photos 8, 9 ) . Selvages are 

complete to incomplete suggestive that perhaps some are pahoehoe 

t oes. 

Pillowed flows in the Dogtooth Lake metavolcanics weather 

dark green to grey green. They are locally plagioclase-phyric 

containing up to 2 cm plagioclase phenocrysts. They uncommonly 

contain very small amygdules. They are generally deformed and 

locally highly elongated (Photo 1 0 ) , Only a few relatively 
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•jndeformed pillows gave reliable top determinations. 

Porphyritic Flows 

Porphyritic flows were observed in both the Dogtooth and Gibi 

Lake metavolcanics. 

Flows of the Gibi Lake metavolcanics are noticeably 

amphibole-phyric (Photo 11) and locally feldspar-phyric. 

Pillowed flows also contain both phenocryst types. Amphibole 

phenocrysts are subhedral and up to 1 cm in size. 

Feldspar-phyric massive and pillowed flows are found in the 

Dogtooth Lake metavolcanics where they are spatially associated 

with the mafic to ultramafic intrusions. In this area there is a 

crude alternation between amphibole and feldspar-phyric flows but 

due to lack of adequate facing criteria and apparent tight 

folding the respective stratigraphic positions and thus the 

significance of the alternation of these flow types could not be 

determined. 

Autoclastic Breccia 

Autoclastic breccia was uncommonly seen in the Dogtooth Lake 

metavolcanics. Fragmental units in the vicinity of Stella Lake 

may be in part autoclastic breccia rather than interflow 

tuffaceous units. 

Minor pillow breccia is present in the Gibi Lake mafic flow 

and pyroclastic metavolcanics on Highway 71. Several units 

generally on the order of 2 to 4 m are present between or 

comprise the upper portions of pillowed flows. They consist of 
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fragmented pillows set in a matrix of hyaloclastite that has 

locally been altered to a soft crumbly biotite rock (Photo 12). 

These units could not be traced for any significant strike 

length. 

As mentioned, flows of the Gibi Lake metavolcanics are 

commonly amygdaloidal/vesicular while the Dogtooth Lake 

metavolcanics uncommonly contain fine amygdules/vesicles. 

Felsic to Intermediate Metavolcanics 

The felsic to intermediate metavolcanics form a significant 

amount of the metavolcanic metasedimentary sequence. They are 

largely confined to the central portion of the belt where they 

comprise in excess of 60 percent of the Gibi Lake metavolcanics. 

On Gibi Lake itself they are intercalated with mafic tuffs and 

flows containing amphibole phenoclasts while to the northeast and 

southwest they form discrete homogeneous assemblages. All felsic 

to intermediate metavolcanics are fragmental varying from primary 

pyroclastic to slightly redeposited/reworked(?) pyroclastic to 

sensu stricto volcanogenic metasediments. They range in size 

from tuff to tuff breccia though lithic-crystal and crystal tuff 

to lapilli tuff predominate. 

These rocks have been metamorphosed to the middle to upper 

greenschist facies rank that led to recrystallization, 

specifically of the matrix, to a granoblastic-polygonal texture. 

The overall composition of the rocks is intermediate, likely 

in the andesite-dacite range, as determined from their estimated 

modal mineralogy (Table 4 ) . More felsic tuffaceous rocks are 
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found to the southwest where quartz content increases and the 

quartz is more distinctly phenoclastic. 

The felsic to intermediate metavolcanics weather buff to 

white with local pale, green, brown to yellow hues. The fresh 

surface is generally a dark grey. 

In thin section plagioclase phenoclasts predominate, quartz 

phenoclasts are locally present too. Quartz generally forms fine 

matrix grains. Oscillatory to normal zoning of the plagioclase 

phenoclasts is common. Individual phenoclasts range in size from 

less than 1 mm to in excess of 1 cm and average about 4 mm. 

Locally the phenoclasts have been broken into angular fragments. 

The plagioclase has an oligoclase composition as measured in 

unaltered grains. Plagioclase phenoclasts vary from euhedral 

well zoned pristine crystals to anhedral highly corroded and 

altered grains. Some of this corrosion and alteration could be 

due to alteration accompanying shearing. In other cases 

corrosion of the plagioclase may be a result of Interaction 

between plagioclase and still hot ash matrix. Alteration of 

plagioclase consists of sericitization, epidotization (zoisite 

and clinozoislte) and carbonatization. Some of the grains are 

subrounded reflecting possible water reworking. 

Amphibole phenoclasts identical to the amphibole phenoclasts 

in the crystal tuffs are locally present. Quartz phenoclasts are 

grey to pale blue in colour and may comprise upwards of 15 to 20 

percent of individual outcrops in the west and southwest parts of 

the area. 

The matrix consists of quartz, minor plagioclase and lesser 
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amounts of biotite, chlorite and muscovite. 

The matrix quartz forms crystalline to cryptocrystalline 

grains. Biotite and chlorite form fine laths; chlorite has 

Locally replaced biotite. Carbonate occurs as an alteration of 

the plagioclase and as patches forming a cement in the matrix. 

Muscovite laths are locally present. Epidote, zoisite and 

clinozoisite are alteration products of the plagioclase. Opaque 

minerals are ubiquitous and appear to be more abundant in these 

rocks than in the mafic tuffaceous units with which they are 

intercalated. Titanite, apatite and sulphides are accessory 

disseminated minerals. Zircon crystals are locally 

poikilitically enclosed in biotite. Matrix grains lie generally 

in the 0.03 to 0.07 mm size range. 

Variations in phenoclast size suggest these units are poorly 

to moderately sorted. The framework varies from intact 

phenoclast-supported (primary pyroclastic) to disrupted matrix-

supported which may indicate redeposition and reworking or 

possibly just a paucity of phenoclasts. 

Bedding, uncommonly graded bedding, was seen In some out

crops. What could be a very low angle trough cross-

stratification was seen in some fine-grained tuffs on Gibi Lake 

suggestive perhaps of shallow water deposition and reworking of 

this material. High angle cross-bedding could be the result of 

phreatomagmatic explosions resulting in base surge deposition 

(personal communication, Glen Johns, Ontario Geological Survey, 

1984). 

Zones of tuff breccia-sized pyroclastics are locally present 
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o !"• Gibi Lake, Highway 71 and the powerline nearby. These coarse 

units appear to have been deposited as debris, possibly ash 

flows. 

Photo 13 shows an ash flow unit on Highway 71. The dark 

coloured low weathering clasts are now biotitic but could have 

originally been pumiceous. The matrix is a fine intermediate 

tuff. This is a narrow unit (less than 8 m thick) intercalated 

in a predominantly mafic flow and pyroclastic sequence. 

On Gibi Lake a mixed coarse fragmental unit is exposed. This 

unit is variable in appearance along and across strike. Photo 14 

shows an intermediate pyroclastic breccia from the central part 

of Gibi Lake. Clasts are fine-grained to aphanitic and 

intermediate to slightly felsic in composition. They are 

subangular to subrounded. They appear to be elongated parallel 

to the foliation; they are even more elongated down dip defining 

a clast lineation that appears to parallel the northeast-plunging 

fold axes. Many of the clasts show internal fractures oriented 

at an angle to the foliation and in some cases parallel to their 

rhombic outlines. 

Photo 15 illustrates the rhombic shape of these clasts. Some 

of the clasts appear to be interconnected. There appears to be 

two components to this rock: white weathering intermediate to 

felsic metavolcanic and grey-green low weathering fine-grained 

intermediate to slightly mafic metavolcanic. The shape and 

interconnection of some of the clasts suggested to the author 

that this may in fact be a tectonic breccia. The more brittle 

intermediate to felsic metavolcanic could be broken up by 
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conjugate shear fractures (accounting for rhombic shape) with the 

intermediate to mafic material being squeezed around the 

fragments. Possible movement along the Witch Bay Shear Zone 

could possibly have generated on conjugate shear fractures. 

Photo 16 shows a pyroclastic breccia-si zed fragmental unit 

from the west end of Gibi Lake. This unit appears to be 

comprised of two main components; a fine-grained mafic locally 

slightly pumiceous-looking component and a light weathering 

feldspar-phyric intermediate component. Again the form and 

distribution of some of the clasts is suggestive that they have 

been at least modified by, if not originally of, tectonic 

origin. In other places individual well-defined clasts can be 

seen. This unit locally shows a size gradation of clasts 

suggestive of a pyroclastic origin. 

These units are interpreted to be debris flows of 

pyroclastic/autoclastic origin but whether all the fragmentation 

observed is due to primary volcanic activity or whether some 

represent tectonic breccias was not resolved. Where it could be 

determined that the more intermediate to mafic component was 

tuffaceous a pyroclastic origin was interpreted. In many cases 

however this component is aphanitic and homogeneous and looks 

very much like flow material. 

Metasediments 

Clastic Metasediments 

Metasediments in the map area comprise: (1) sandstone: 

arenite, arkosic wacke, and wacke; (2) conglomerate; (3) mudstone 
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and (4) andalusite and garnet-bearing metasediments. 

The sandstones are classified according to Figure 5 (from 

Wood, 1980) which is based upon the classifications of H. 

Williams et al. (1954) and E.G. McBride (1963). 

Clastic metasediments form an important constituent of the 

metavoIcanic-metasedimentary sequence. They comprise two major 

zones designated herein the Northern and Southern Metasediments 

(Fig. 2 ) . In both assemblages there appears to be an increase in 

the amount of pelitic material represented by increasing amounts 

of mudstone from west to east. In the Southern Metasediments 

there may in fact be two discrete metasedimentary units; an 

earlier(?) medium-bedded arenite/wacke mudstone unit and a 

younger(?) thickly bedded wacke-mudstone (including the 

andalusite and garnet-bearing metasediments) unit. 

Conglomerates are uncommon. Individual outcrops on, and 

south of the west end of Gibi Lake appear to be lateral 

equivalents of intermediate ash flows that were reworked possibly 

in a shallow water fluviatile environment. Sandstone units are 

uncommonly pebbly. 

All metasediments have been metamorphosed (Table 5 ) , those in 

the far southwestern part of the map area to low greenschist 

(chlorite) increasing eastward and specifically to the southeast 

to the almandine amphibolite facies rank (biotite - garnet -

andalusite). All metasediments are foliated, locally they show 

the development of a secondary cleavage. They have been tightly 

folded on the regional and outcrop scale (see Photo 3 1 ) . 

The Northern Metasediments occur as a narrow band between the 
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Dogtooth and Gibi Lake Metavolcanics. They are intruded both by 

semi-concordant gabbroic sills and tonalite sills and dikes. 

They are medium bedded arkosic wackes and wackes, and thin bedded 

to laminated mudstones. The wackes are pebbly in places. 

Grading and flame structures indicate they face south. They are 

locally interbedded with amphibolitic mafic metavolcanics. 

Boudinaging and outcrop-scale tight folding has occurred. 

The Southern Metasediments occupy the southern part of the 

map area. They appear to be both infolded with and lateral 

stratigraphic equivalents of the intermediate to felsic 

metavolcanics. They are medium-bedded arenites (west), and 

arkosic wackes and wackes (east), and contain interbeds of thin 

bedded to laminated mudstones. The thick bedded wakes and 

mudstones in the east specifically those situated along and in 

the immediate vicinity of Highway 71 north of Graphic Lake are 

characterized by a different structural style of deformation (see 

Photo 5) and by the abundant development of andalusite and garnet 

in the thick mudstone layers. As mentioned previously the 

metasediments situated in the east may comprise a discrete unit. 

Grading and flame structures give facings reflecting the tight 

isoclinal folding. The rocks have been intruded by mafic 

intrusions west of End Lake and by pegmatite and tonalite sills 

and dikes in the southeast part of the area. The development of 

pseudotachylite in the Southern Metasediments situated along 

Highway 71 may indicate they are in fault contact with the 

metavolcanics to the north. Epiclastic metasedimentary units 

shown on the map face may contain minor pyroclastic material and 
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vice versa. A mafic ash component was locally evidenced in the 

metasediments by the presence of amphibole phenoclasts similar to 

those in the Gibi Lake metavolcanics. 

The most common sedimentary structure seen was grading 

specifically the graded "A" interval of the Bouma cycle (Bouma, 

1962). Locally the lower interval of parallel lamination "B" 

interval was also seen. 

Wacke beds adjacent to the iron formation (see Chemical 

Metasediments, this report) locally contain minor disseminated 

magnetite. Concretionary structures seen in the rocks in the 

southeastern part of the area may be leucosome segregations. 

Others likely result from metamorphism of pelitic 'fish' or 

closed eye folds (see Photo 3 0 ) . 

Locally mudstone chips likely scoured from underlying 

mudstone units were observed at the base of some wacke units 

north of Graphic Lake indicating a high energy environment was 

locally prevalent during deposition of these metasediments. 

Amphibolitic (tremolite-actinolite) bands (two bands seen; 

not distinguished on the map-face) may be paramphibolites 

though locally they appear to have chilled margins and be 

slightly discordant to bedding indicative of an intrusive origin. 

Flame structures locally modified by later folding were seen 

in the thick bedded arkosic wackes on Highway 71 (Photo 1 7 ) . 

Possible cross-bedding structures observed in wackes in this same 

area could rather be of tectonic origin. 

Conglomerate 
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The conglomerates observed on Gibi Lake (Photo 16) are 

paraconglomerates composed of matrix-supported intermediate to 

felsic subrounded metavolcanic clasts set in a sandstone (arkosic 

wacke) matrix. They are interbedded with sandstones similar to 

the matrix though the matrix of the conglomerate is slightly more 

arkosic (Photo 1 9 ) , 

A conglomerate unit situated south of the west end of Gibi 

Lake contains apparent mudstone clasts as well as feldspathic 

intermediate tuff clasts in an arkosic wacke matrix comprised of 

abundant crystal fragments. Tuff clasts and crystal fragments 

are identical to nearby intermediate pyroclastic material. 

Sandstones: Arenite, Arkosic Wacke, Wacke 

Thin section examination indicates that arenite is dominant 

while the wackes and arkosic wakes are variable from lithic 

arkosic wacke to lithic subarkosic wacke dependent upon the 

amount of feldspar and rock fragments. 

In thin section the sandstones have a bimodal grain size 

distribution with a variably sized coarse fraction and a matrix 

fraction variable from 0.02 to 0.08 mm (measurement of quartz and 

feldspar fragments for both fractions plus lithic fragments for 

coarse fraction). Shearing with recrystallization has locally 

destroyed this bimodality. As well the recrystal1ization of 

original matrix clay to coarser phyllosilicates tends to inhibit 

determination of matrix size. Overall the rocks tend to be more 

equigranular as the metamorphic grade increases. 

The colour of the sandstones is variable. The arenites tend 
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fco be white to buff, the arkosic wackes grey and the wackes grey 

to buff. Various shades of brown, and green were also seen in 

units containing a high proportion of mafic minerals. 

Framework grains in the sandstones are generally quartz and 

feldspar, quartz is more abundant than feldspar (mostly 

plagioclase). They are generally subangular to subrounded. 

Minor potassic feldspar was locally observed in the southeastern 

part of the area where because of the high metamorphic grade it 

could be of anatectic porphyroblastic origin. Locally recrystal-

lization in this same area has produced quartz lenses. Other 

framework minerals observed locally are hornblende, tourmaline 

and opaque minerals. Some of the hornblende framework grains are 

similar to the amphibole phenoclasts/phenocrysts in the 

pyroclastic and flow units of the Gibi Lake metavolcanics. Their 

presence therefore reinforces the interpretation of concomitant 

volcanism and sedimentation. Euhedral tourmaline grains are 

locally abundant and comprise upwards of 20 percent (as observed 

in thin section) of some wacke units. They are detrital. Their 

source is unknown. Opaque minerals specifically subhedral to 

anhedral magnetite are also of detrital origin. 

Recognition of lithic fragments in thin section is 

difficult. Most identifiable clasts are generally fine-grained, 

intermediate to felsic in composition. Many fragments have no 

doubt undergone matrix modification. Local clots of amphibole 

could represent mafic ash clasts but could also have formed by 

recrystallization of matrix clay material. 

The sandstones contain a significant proportion of 
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phyllosilicate minerals, the wackes often on the order of 2 0 

upwards to 30 percent of the rock. The author interprets the 

phy1 losi1icates to be recrystallized pelitic matrix material. 

Biotite generally occurs in very fine strongly aligned 

laths. It is locally an overgrowth on amphibole and is 

intergrown with and retrograded to chlorite. Chlorite occurs as 

thin aligned laths. Hornblende forms fine aligned laths and 

possibly formed by recrystallization of clay material enriched In 

calcium, aluminum and iron. The mafic minerals are locally 

segregated into narrow, discontinuous bands or lenses. 

Quartz and plagioclase in the matrix form a granoblastic, 

polygonal, mosaic-textured groundmass. 

Other minerals present include fine-grained epidote, apatite, 

sericite/muscovite, opaques, titanite, zircon and apatite. 

Carbonate is a secondary mineral that locally infills the 

interstices of the matrix. 

Mudstones 

The colours of the mudstones are variable but are generally 

grey to black to brown, locally buff and light green, dependent 

upon the amount and type of micaceous minerals present. The 

mudstones are generally medium to thinly bedded to locally 

laminated. Uncommonly they comprise the upper part of wacke beds 

perhaps corresponding to the Bouma "E" interval. 

The mudstones vary from siltstone to shale as the amount of 

micaceous minerals increases. Their mineralogy is similar to 

that of the sandstones except for a generally lower quartz and 
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feLdspar content, 

Andalusite Garnet-Bearing Metasediments 

Higher rank metasediments occur In the southeastern corner of 

the map-area adjacent to the Nelly Lake Pluton. These rocks were 

initially wackes and mudstones. Bedding is generally preserved 

though these units are extensively folded on the outcrop scale 

(Photo 2 0 ) . Incipient anatexis of these rocks has occurred and a 

small amount of leucosome has developed. In thin section these 

rocks are foliated and locally micro-crenulated. 

Andalusite is the most abundant index mineral developed, 

garnet less so and one occurrence of cordierite was confirmed in 

thin section. Fibrolite needles were observed in one thin 

section fringing the andalusite phenoblasts. Staurolite • 

garnet-bearing assemblages were observed by the author on the 

shoreline of Bug Lake south of the present map area. 

Individual andalusite grains range in size from less than 1 

mm up to 1 cm. They commonly have a pink-grey hue and weather 

high. Locally they constitute up to 40 percent of an individual 

mudstone bed (Photo 2 9 ) . They are almost completely altered to 

sericite + quartz. Garnet occurs as .5 mm, subhedral to anhedral 

poikiloblastic grains with roughly spherical outlines. 

Inclusions are dominantly irregularly-shaped quartz. Garnet 

grain boundaries are deeply embayed. Foliated micaceous minerals 

drape over the poikiloblasts. No evidence of rotation was 

observed. Biotite is the most abundant micaceous mineral 

followed closely by muscovite. Hornblende is locally present 
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forming up to 15 percent of the rock. Accessory minerals are the 

same as for the mudstones and sandstones. 

The wackes tend to be recrystallized equigranular; any 

initial bimodality of grain sizes is lost. 

These higher-rank wackes and mudstones which are only found 

in the southeastern part of the Southern Metasediments appear to 

define a discrete unit. They are generally thickly bedded and 

appear to be both soft sedimentary as well as tectonically 

folded. To the north and south of where they are exposed on 

Highway 71, more medium-bedded wackes and thinner mudstone 

interbeds are present. 

Chemical Metasediments 

Chemical metasediments constitute a minor proportion of the 

metasedimentary rocks in the map area. They consist of magnetite 

ironstone, chert and sulphidic, and graphitic (biochemical?) (not 

shown on map face; mostly reported in diamond-dr1 11 holes) 

horizons. 

Interlaminated magnetite ironstone, chert, and paramphibo1ite 

(not distinguished on the map face) outcrop on Highway 71 east of 

Graphic Lake and in scattered exposures to the east and south

west. They are interbedded within a wacke-mudstone (siltstone) 

sequence. 

They are locally sulphidic containing pyrite and minor 

pyrrhotite and uncommonly chalcopyrite. 

The chemical metasediments occur In very thinly bedded to 

laminated units that have been tightly folded (Photo 2 1 ) . 
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Attenuation is locally so extensive that thickened fold noses 

have been separated from their limbs leaving closed eye-folds. 

In areas of no exposure scattered point occurrences of magnetite 

ironstone, likely these thickened fold noses, were indicated to 

be present by magnetic interference with the compass. Due to the 

tight isoclinal folding it is difficult to determine how many of 

these units are actually present. 

The chert is rarely pure as it commonly contains disseminated 

magnetite. The paramphlbollte laminae consists of black 

hornblende, quartz (recrystal1ized chert) and magnetite 

garnet. The magnetite ironstone laminae contain minor amounts of 

quartz (chert). 

Metamorphism to the almandine amphibolite facies rank led to 

the development of amphibole (hornblende, grunerite), garnet, and 

quartz sweats. These units locally also are epidotic. 

This unit or zone is clearly outlined on the aeromagnetic map 

(ODM-GSC 1178G). Thin cherty units are also present in the 

metasediments on Gibi Lake and along the power line. A graphitic 

sulphidic zone in sheared intermediate tuffs is present on 

Highway 71 just south of Andy Lake. Similar horizons are 

reported in diamond-drill hole logs (see Dome Exploration 

(Canada) Limited; List of Properties, this report). 

Metamorphosed Mafic and Ultramafic Intrusive Rocks 

Metamorphosed mafic and ultramafic intrusive rocks intrude 

the Dogtooth Lake metavolcanics the Northern Metasediments 

and the Southern Metasediments west of End Lake. 
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Metamorphosed Ultramafic Intrusive Rocks 

Ultramafic intrusive rocks in the map area commonly contain 

hornblende. Where it was established, using textural criteria, 

that the hornblende has replaced pyroxene they are classified 

following Fig. 7a (Streckeisen 1976). Where there is no 

evidence, such as relict pyroxene cores, retention of pyroxene 

crystal form and/or cleavage, the hornblende is considered to be 

a primary crystallizing phase (though complete replacement 

still can not be ruled out) and the intrusions are classified 

following Fig. 7b (Streckeisen 1976). Similarly the presence of 

such minerals as serpentine, chlorite, amphibole (tremolite-

actinolite) and iddingsite + magnetite intergrowths are 

interpreted as to the original mineral they replaced. 

Ultramafic rocks in the map area vary in composition from 

lherzolite (peridotite) to olivine websterite to plagioclase-

bearing ultramafic rocks; locally a dunite composition is 

approached. The hornblende-bearing varieties are hornblende-

pyroxene-and plagioclase-bearing hornblendite. The plagioclase-

bearing ultramafic rocks and plagioclase-bearing hornblendite are 

sensu stricto gabbroic rocks (Fig. 6) though because of their 

spatial and genetic association they will be discussed under 

ultramafic rocks. These rocks were more precisely classified in 

thin section than was possible in the field such that the map 

legend is much simplified from the descriptions given here. 

Table 6 gives the estimated modal mineralogy and mineral textural 

habits of these rock types. Table 7 gives chemical analyses of 
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five selected samples of ultramafic rocks. The ultramafic rocks 

locally contain mafic metavolcanic xenoliths suggestive of an 

intrusive origin for some of these masses though a flow origin 

for some can not be ruled out. 

Peridotite (lherzolite) is generally green-black to black in 

color. Olivine websterite is dark green, grey-green to buff to 

brown dependent upon the extent of development of talc and 

serpentine and of carbonatization. Hornblendite generally varies 

from black to green-dark grey to brown dependent upon the extent 

of biotite development (alteration). Locally the hornblende 

crystals are steel-grey in colour. Larger hornblende crystals 

show a play of colour or schiller. 

The range in hornblende grain-size is from medium-grained 

equigranular to coarse-grained porphyritic to pegmatitic with 

hornblende crystals up to 6 cm. 

These ultramafic rocks vary from massive to schistose though 

deformation Is mainly non-penetrative. Numerous fractures, 

joints and slickensides are coated with serpentine and talc. The 

orientation of these fractures does not appear to follow any set 

pattern; neither does the sense of movement implied by the 

slickensides give a consistent sense of movement. 

Biotite has locally developed, primarily in the hornblendite, 

as intestitial laths and as small flakes oriented parallel to 

cleavage planes in hornblende possibly as a replacement of 

pyroxene diallage. It is uncertain whether the development of 

biotite was as a late primary crystallizing phase or whether it 

formed due to metasomatic replacement of hornblende in a similar 
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f.isnion as seen in the mafic metavolcanics south of Andy Lake. 

The ultramafic rocks are locally weakly carbonatized (less 

than 5 percent carbonate). Quartz and quartz-tourmaline veins, 

tourmaline veins and masses, aplitic dikes and tourmaline- and 

uncommonly epidote-coated joint and fracture surfaces were seen. 

These rocks do not have a consistent magnetic signature (on 

the scale of the aeromagnetic maps) that would allow them to be 

precisely distinguished from the mafic metavolcanics on the basis 

of their aeromagnetic response. Peridotite (lherzolite) is 

moderately to strongly magnetic, olivine websterite weakly 

magnetic, and hornblendite generally non-magnetic. Magnetite is 

locally abundant, however, as an intercumulate phase(?), being 

biastoporphyritic with sieve texture (Photo 2 2 ) . Oxidation 

haloes locally surround magnetite grains. 

Ultramafic intrusive rocks occur in two main zones within the 

northern mafic metavolcanics. A third ultramafic, possible flow, 

unit Intercalated with massive and porphyritic (feldspar) mafic 

metavolcanic flows is exposed on Highway 71 just south of the 

contact of the supracrustal rocks with the granitoid rocks. 

No spinifex textures were observed by the author in the 

flow which is concordantly interlayered with mafic meta

volcanics. The rock unit is dark to medium green to grey in 

colour. The lighter-coloured areas are hornblendite (see sample 

79 NFT-62, Table 7) likely after clinopyroxenite. This unit(s) 

exhibits an alternation of hornblendite and more plagioclase-

bearing hornblendite zones that locally give a crudely banded 

appearance. The banding may be due to variation of crystal size 
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developed in sheared and non-sheared zones by recrystal1ization 

under almandine amphibolite facies conditions. There is an 

apparent size-gradation from coarse to fine-grained from north to 

south. 

Further south a well-exposed layered intrusion stretches from 

east of Highway 71 as far west as Lavender Lake where it 

terminates against a fault. Highly deformed, individual zones of 

peridotite (lherzolite), olivine websterite, plagioclase-bearing 

mafic rocks and hornblendite can be recognized. This unit has 

been intruded by biotite tonalite dikes. Deformation was by slip 

and boundinaging along compositional boundaries such that the 

more competent units of peridotite and tonalite now appear as 

boudins surrounded by the less competent websterite and 

hornblendite. Boundinaging of the tonalite indicates that some 

deformation post-dated granitoid emplacement. A zone rich in 

titanomagnetite + minor apatite likely formed by cumulate 

settling or segregation to the base of the intrusions; this zone 

is spatially associated with the Iherzolite phase. The gabbro 

phase to the south may represent the differentiated residue of 

the intrusion. Tourmaline and quartz-tourmaline veins cut both 

the tonalite dikes and the ultramafic to mafic rocks; in the 

tonalite they form ladder veins. Tourmaline can also be seen 

along the joint and fracture surfaces and as massive pods in 

excess of 2 m wide in the ultramafic intrusions. Talc and 

serpentine are also present on the fracture surfaces. 

The second zone of ultramafic-mafic rocks is situated in the 

area of and generally north of Tower Lake, and stretches to the 
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southwest almost as far as Gibi Lake. The ultramafic component 

of this zone is predominantly hornblendite to plagioclase-and 

pyroxene-bearing hornblendite. It occurs as variably-sized and 

shaped masses set in a tonalitic to monzogabbroic host. Minor 

variations in composition and of hornblende crystal size were 

seen but a consistently oriented layering was not observed. 

Hornblende generally is the cumulate phase, whereas, plagioclase, 

where present is intercumulate. Hornblende grains are commonly 

sector-twinned. Zonation within the hornblende is interpreted to 

reflect original compositional zonation in the primary pyroxene 

preserved during later metamorphism under almandine amphibolite 

facies rank. Locally the hornblende causes a knobby weathered 

surface while in other outcrops the hornblende grains have 

weathered out producing a pock-marked weathering surface. Where 

biotite is extensively developed the outcrops are soft, crumbly, 

and deeply weathered. 

Hornblendite-gabbro also intrudes metasediments on the 

northernmost Island in Gibi Lake. 

Two outcrops of ultramafic rock were found near the northern 

and southern boundaries respectively of the large gabbroic body 

that extends from Stella Lake to Kite Lake. Both outcrops are of 

lherzolite to olivine websterite composition; the outcrop on Kite 

Lake is moderately to strongly magnetic. Both outcrops are 

within 100 m of known gold occurrences: the Stella-Blue Star 

Occurrence south of Stella Lake and the Witch Bay Gold Mines 

Limited occurrence respectively (see respectively (1) P. 

Hutchinson and (2) Witch Bay Gold Mines Limited and Rexora Mining 
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Corporation Limited in List of Properties, this report). 

Ultramafic rocks are also reported (personal communications: G. 

Patterson, Dennison Mines Limited, 1980; C.E. Blackburn, Regional 

Geologist, Ontario Ministry of Northern Development and Mines, 

Kenora, 1982) to occur at the Wendigo Mine (Beard and Garratt 

1976) just west of the map area. There, layered intrusions 

(flows?) comprised of a peridotite base grading upwards through 

hornblendite to a leucogabbro top are intercalated with 

porphyritic mafic metavolcanics. All units are tightly 

isoclinally folded. The possible association of gold and base 

metal mineralization (copper) with these ultramafic rocks in the 

map area is discussed under the Economic Geology section of this 

report. 

Metamorphosed Mafic Intrusions: Gabbro, Monzogabbro 

The mafic intrusive rocks are classified following Fig. 6 

(Streckeisen 1976) and since it was not, In most cases, possible 

to determine the primary plagioclase composition they were 

somewhat arbitrarily denoted as gabbro and monzogabbro and not as 

diorite or monzodiorIte. Leucogabbro contains in excess of 65 

percent plagioclase. Table 9 gives the estimated modal 

mineralogy as determined from five thin sections of these rocks, 

illustrating the range from monzogabbro to gabbro to locally a 

hornblende gabbro/hornblendite composition. The wide variations 

in mafic minerals and plagioclase composition is likely due to 

the fact that some of the gabbros were magmatic differentiates of 

ultramafic rocks on the basis of their spatial association to the 
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:> 11ramafics whiLe others that occur alone crystallized from 

discrete magmatic pulses of gabbroic composition. Rocks of 

monzogabbro composition may have had an hybrid origin (see 

discussion of origin under Dogtooth Lake Intrusion, this 

report). Table 9 gives the chemical analyses of four samples 

from gabbro intrusions. 

These rocks are generally medium-grained, grey-green to green 

to dark green rocks. They are equigranular to inequigranular 

with interlocking granular to decussate textures. Plagioclase or 

hornblende occur locally as phenocrysts. They are not to 

strongly foliated, in places showing a non-penetrative 

schistosity. 

Amphibole is the predominant ferromagnesian mineral: 

hornblende in three thin sections, tremolite-actinolite in two 

(Table 9 ) . Amphibole varies from fine-to medium-grained (<.2 to 

<5 mm) subhedral prisms with rhombic cross-sections to anhedral 

interlocking grains. It is pleochroic from medium-green to pale 

yellow green to gold-brown. In places it is twinned. It 

poikilitically encloses opaque minerals, plagioclase, apatite, 

epidote and quartz. Some grains may have narrow pale green rims 

and recrystal1ized grain boundaries likely reflecting superimpos

ed almandine amphibolite rank metamorphism. In the one thin 

section that contains 80 percent hornblende this amphibole occurs 

in two habits: (1) medium-grained equant grains and (2) fine

grained subhedral-euhedral blades in the matrix forming layers 

defining the foliation and situated at the recrystallized grain 

boundaries of the larger grains. 
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Tremolite-actino 1ite is present in two thin sections in 

amounts of 60 to 70 percent. It occurs in long prismatic laths 

and columnar to fibrous turbid aggregates replacing pyroxene, and 

as fine needles situated at the margins of the replaced 

pyroxene. Where replacement has been incomplete tremolite-

actinolite rims relict pyroxene cores and the rims are in turn 

commonly rimmed by epidote. 

Hornblende appears to be a primary crystallizing phase while 

tremolite-actinolite is secondary after pyroxene. 

Plagioclase occurs in all thin sections examined. It varies 

from fine-to medium-grained and forms subhedral, locally bent, 

equant laths. The laths form subradiating aggregates or occur in 

an interlocked decussate texture. Myrmekite forms around the 

borders of some laths. The laths show vague polysynthetic 

twinning and are commonly saussuritized along cleavage and twin 

planes. 

Quartz occurs as fine-grained, anhedral grains In recrystal-

lized aggregates interstitial to the feldspar and amphibole and 

as inclusions in biotite and hornblende. It generally has a 

slight undulatory extinction. 

Biotite occurs in fine to medium-grained (<2 m m ) , subhedral 

laths and prismatic grains with ragged or shredded grain margins, 

interstitial to and as overgrowths on hornblende or Intergrown 

with the tremolite-actinollte. It is pleochroic from dark-medium 

brown to pale yellow brown. It poikilitically encloses opaque 

minerals and zircon. As seen in thin section It appears to be a 

late crystallizing phase but as observed locally in outcrop some 
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of the gabbroic units, similarly to the ultramafics have been 

biot itized. 

The opaque minerals, some of which were identified as 

titanomagnetite, pyrite, and uncommonly chalcopyrite occur in 

very fine-grained, subhedral polygons and elongated wispy 

aggregates. They are present interstitially, as inclusions in 

hornblende and biotite, and surrounding and outlining the large 

hornblende grains. 

Microcline is present in fine-grained, subhedral equant 

grains that show diffuse wavy extinction. Carlsbad twinning is 

uncommon. The potassic feldspar has been moderately to 

extensively sericitized. 

Clinopyroxene occurs as relict cores overgrown by 

tremolite-actinolite. Turbid patches in the centres of 

completely uralitized grains suggest its former presence. 

Epidote (zoisite and clinozoisite) occurs as single, fine 

grains and in very fine-grained aggregates interstitial to and 

uncommonly rimming tremolite-actinolite and hornblende. 

Other minerals present in trace amounts include apatite, 

tourmaline, carbonate, zircon and titanite. 

Gabbro is found in association with the ultramafic rocks 

that intrude the Dogtooth Lake metavolcanics and the Northern 

Metasediments. 

A large, somewhat segmented, possibly folded, mass of gabbro 

with minor ultramafic rocks extends from the western boundary of 

the map-area to Kite Lake. 

Small gabbro masses intrude the Southern Metasediments west 
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^ f End Lake. 

Gabbros intrude the ultramafics and supracrustal rocks, 

(photo 23) and are intruded by the later granitoids. Multiple 

intrusions of gabbro are also present specifically those that 

intrude the Dogtooth Lake metavolcanics (Photo 2 4 ) . 

As discussed under the Dogtooth Lake Intrusion (see this 

report) it is uncertain whether the monzogabbro, which in some 

cases appears to be a hybrid phase, has a granitoid or 

monzogabbro parentage (see Dogtooth Lake Intrusion, this report, 

for discussion). 

FELSIC TO INTERMEDIATE INTRUSIVE ROCKS 

Felsic to intermediate intrusive rocks bound the 

supracrustal rocks to the north, east, and southeast. They have 

been subdivided into individual intrusions and phases on the 

basis of contrasting composition and modes of emplacement. They 

are classified according to Fig. 6 after Streckeisen (1976). 

The Bipemoejoe Lake Intrusion underlies the northwestern and 

north-central parts of the map-area. It is a biotIte-tonalite to 

locally biotite granodiorite. Hornblende, uncommonly present as 

an accessory mineral, is found only in the tonalite adjacent to 

the mafic metavolcanics. The tonalite is pink to grey-pink to 

white on both the weathered and fresh surface. It is fine-to 

medium-grained, inequigranular. Plagioclase and less commonly 

biotite are the phenocryst minerals. The tonalite varies from 

massive to foliated with the foliation being defined by the 

parallel alignment of biotite. 
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Plagioclase forms 1 to 3 mm euhedral to subhedral prists and 

equant grains, now commonly xenomorphic, that have been 

moderately to strongly saussuritized. The grains are locally 

twinned, have myrmekitic margins and poiki1itically enclose 

quartz. In the strongly foliated rocks they are subparallely 

aligned. 

Quartz commonly occurs is fine (less than 0.3mm) to 

uncommonly medium grained (to 3mm) and anhedral and exhibits 

scalloped grain boundaries and patchy undulatory extinction. The 

grains occur interstitially to plagioclase and have been 

recrystallized with the development of subgrain boundaries and 

mortar texture. 

Microcline occurs in fine-grained (less than 1 mm) anhedral 

to subhedral prismatic to equant xenomorphic grains. They 

exhibit both microcline and Carlsbad twinning. They show 

undulatory extinction, poiki1itically enclose inclusions of 

biotite, quartz and plagioclase and uncommonly have graphic 

borders. 

Biotite occurs in fine (1mm) to coarse (5mm) dark brown to 

green-brown ragged laths, wisps and aggregates that are generally 

elongate and aligned to define the foliation. The grains are 

subhedral to anhedral and contain inclusions of titanite, zircon 

and apatite. 

Hornblende occurs in fine-to medium-grained (1 to 3 m m ) , 

brown to green-brown subhedral prismatic grains containing 

Inclusions of zircon and quartz. It is invariably associated 

with biotite. 



-44-

Epidote occurs in very fine-grained granular aggregates and 

euhedral polygons and needles. It is locally twinned. It 

occurs: (1) with muscovite where present, (2) with opaque 

minerals, (3) as single bladed crystals in plagioclase and (4) as 

fine aggregates with fine-grained quartz and plagioclase at 

plagioclase-plagioclase grain boundaries. Zoisite is present as 

subhedral equant grains in similar associations as epidote. 

Muscovite occurs in fine-grained crystals and felted 

masses. It occurs as (1) fine flakes oriented perpendicular to 

plagioclase cleavage fractures and (2) as fine subhedral to 

anhedral crystals with plagioclase-biotite aggregates. 

Titanite occurs as very fine-grained rhombic crystals with 

biotite and epidote. It also rims opaque minerals. 

Opaque minerals occur in fine-grained equant to elongated, 

angular anhedral grains that occur: (1) disseminated (2) with 

biotite (3) clustered around the coarsest titanite grains, and 

(4) interstitial to recrystal1ized quartz. Pyrite and titano-

magnetite were recognized. 

Apatite occurs in very fine-grained, euhedral to subhedral 

prisms interstitial to plagioclase and as inclusions in quartz 

and biotite. 

Zircon occurs in very fine (0.25mm), subhedral prisms 

poikilitically enclosed in biotite and hornblende and in clusters 

interstitial to quartz and feldspar. 

Epidote veinlets and stringers are common as are narrow 

semi-continuous to discontinuous quartz veins. Tourmaline in the 

quartz veins is uncommon and was only observed in those veins in 
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the tonalite immediately adjacent to supracrustal rocks. 

Numerous granitoid dikes cut the main tonalitic phase. They 

vary texturally from fine- to medium-grained equigranular to 

pegmatitic. Compositionally they are granodioritic to granitic 

(determined from point-counting of stained slabs). 

Xenoliths observed are dominantly of mafic metavolcanic, 

uncommonly mafic intrusive origin. 

DOGTOOTH LAKE INTRUSION 

The Dogtooth Lake Intrusion extends from west of Lavender 

Lake to the east boundary of the map-area. It is a multiphase 

intrusion with a wide variety of compositions present. These 

phases, especially those internal to the supracrustals, vary 

non-systematically over short distances. Compositions vary 

from monzogabbro to quartz diorite to tonalite to granodiorite. 

Monzogabbro appears to be the earliest phase. It is cut by 

quartz diorite. Tonalite-granodiorite is the latest phase. The 

overall trend from west to east and northeast is from hornblende 

and blotite-hornblende-bearing monzogabbros and quartz diorite to 

hornblende-biotite to blotite-bearing tonalite-granodiorite. The 

tonalite granodiorite generally has a lower mafic content than 

the quartz diorite and monzogabbro. 

These rocks weather various shades of grey, dark grey, 

white, brown, pink and mauve with darker hues on the fresh 

surface. They are generally medium-grained, locally fine-to 

coarse-grained, generally Inequigranular being plagioclase-, 

amphibole-, or less commonly biotite-phyric. Potassic feldspar 
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p f.*ir>.-'cr y s t s are present to the east and northeast. 

These rocks exhibit a moderately well developed foliation, 

generally defined by parallel alignment of biotite flakes, of 

quartz and biotitic aggregates or of amphibole aggregates. The 

foliation is generally subparallel both to their contact with, 

and the foliations of, the supracrustal rocks. Locally the 

granitoids are schistose along the contact with the supracrustals 

specifically east of Dogtooth Lake. This zone of shearing may be 

the eastwards continuation of the Witch Bay Shear Zone. The 

contact varies from sharp to a contact zone wherein granitoid 

material has extensively Intruded the supracrustals concordantly 

to produce a stromatitic zone, (Photo 25) or discordantly to 

produce an agmatite or schollen zone (Photo 2 6 ) . On the 

northwest part of Dogtooth Lake the Dogtooth Lake Intrusion 

appears to be in sharp, sheared contact with the mafic 

metavolcanics. 

The contact between the Dogtooth Lake Intrusion and the 

mafic/ultramafic zone is not sharp but rather defines an area to 

the north where the mafic and ultramafic rocks are dominantly 

xenolithic In a granitoid host versus areas to the south where 

the mafic and ultramafic intrusions are still coherent entities 

though locally extensively intruded by granitoids. It may be 

that the monzogabbro in both the granitoid and ultramafic/mafic 

zones is equivalent (see discussion of origin, below). 

As well as being cut by later tonalite-granodiorite phases 

the monzogabbro phase of the Dogtooth Lake Intrusion is also cut 

by biotitic tonalite of the Bipemoejoe Lake Intrusion along 
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Highway 71 at the contact between the supracrustals and the 

Bipemoejoe Lake Intrusion. 

Xenoliths include mafic metavolcanics, metasediments, and 

ultramafic intrusions and uncommonly granitoids. They vary in 

size from a few centimetres to in excess of 50 metres.They are 

variably deformed and locally have biotitic reaction rims. A 

second type of xenolith consists of small irregularly shaped 

mafic clots that appear to be amphibole aggregates possibly after 

pyroxene. Relict clinopyroxene cores of amphibole were observed 

in one hand section. These "xenoliths" could also be 

xenocrysts. Locally near Tower Lake hornblende monzogabbro has 

an "hybrid" appearance wherein clotty aggregates of mafic 

minerals form a mesh framework to plagioclase grains. 

Aplitic dikes and massive equigranular biotite granodiorite 

sills and dikes ranging In width from several centimetres to 

several metres cut the main granitoid phases. Simple pegmatites, 

locally tourmalIne-bearing are present and increase in abundance 

to the east. Epidote veins and alteration are common. Quartz 

and quartz-tourmaline veins are present in the western part of 

the Intrusion. 

The monzogabbro phase is similar to some of the rocks 

described by R.H. Sutcllffe (1980) and Sutcliffe and 3.3. Fawcett 

(1980) for the Rainy Lake Granitoid Complex in that both contain 

mafic clots with relict pyroxene. Sutcliffe (1980) and Sutcliffe 

and Fawcett (1980) proposed several possible interpretations as 

to the origin of these rocks. According to them partial melting 

of a mafic granulite source is the most likely origin. The mafic 
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clots would be a residuum of this partial melting, the monzo

gabbro the melt phase. In the Dogtooth Lake area, however ultra

mafic and mafic intrusions are present as discrete bodies 

intrusive into the mafic met avolcanoes. The possibility that 

these mafic clots might be xenoliths of these ultramafic and 

mafic intrusions and not a residuum of partial melting cannot be 

ruled out. 

HUMP LAKE INTRUSION 

The Hump Lake Intrusion is exposed in the eastern part of 

the map area. The composition ranges from biotite-hornblende 

tonalite to biotite-hornblende quartz diorite. It is fine to 

medium grained, massive to weakly foliated to uncommonly strongly 

foliated. It is homogeneous, equigranular to locally slightly 

inequigranular porphyritic. It generally weathers grey to dark 

grey to slightly pink with darker colours on the fresh surface. 

Colour index varies between 20 to 40 percent but averages 

approximately 25 percent plus. Hornblende predominates though 

biotite is generally present in minor amounts, locally also In 

excess of hornblende. Biotite is more abundant than In the 

border of this intrusion specifically where the rocks border 

metasediments. Contamination by biotite-rich metasediments may 

be the source of the biotite In the border zone of the 

intrusion. Pegmatites are abundant locally to such an extent 

that the main granitoid phase is disposed in an agmatite breccia 

in a pegmatite host. There are also different ages of pegmatites 

as evidenced by cross-cutting relationships. 



The mineral assemblage of the Hump Lake Intrusion is 

plagioclase and minor microcline + quartz + amphibole + biotite + 

epidote (including zoisite and clinozoisite) + opaques ± chlorite 

* titanite. Chlorite is present as an alteration of both 

hornblende and biotite. Local phenocryst phases include 

plagioclase laths, and skeletal amphibole crystals. Amphibole 

and biotite clots also occur in places. Quartz occurs 

interstitially to the feldspars which have been mildly 

saussuritized. 

NELLY LAKE INTRUSION 

The Nelly Lake Intrusion underlies the southeastern part of 

the map-area. It is a multi-phase intrusion though all phases 

observed within the map area, with the exception of the 

pegmatites, approximate biotite granodiorite-tonal ite in 

composition. Individual phases were more precisely defined by 

thin section examination. It was not possible to distinguish 

them on the map-face. Hornblende in places is present in minor 

amounts. The biotite granodiorite-tonalite Is grey to slightly 

pink to locally buff-brown to white on weathered surface with 

generally darker hues on the fresh surface. Six phases were 

tentatively identified in the small area of exposure of this 

intrusion within the map-area. Definitive age relationships 

could not be determined for all phases. 

Phase 1 is a medium- to locally coarse-grained equigranular 

biotite granodiorite that contains clots and wisps of biotite, 

and wispy biotitic bands up to 1.5 m long by 5 cm wide. It 
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occurs in variably sized and textured equigranu 1 ar to porphyritic 

units that are compositionally similar to each other and that 

locally are in sharp, concordant contact with one another. The 

mineral assemblage is: plagioclase (30 percent) + quartz (20 

percent) + microcline (20 percent) + myrmekite (<10 percent) + 

accessory minerals (epidote, titanite, opaque minerals) and trace 

apatite. The plagioclase occurs in 0.5 to 1 cm polygonal blocky 

grains usually with good polysynthetic twinning and showing minor 

alteration to sericite and epidote. Quartz forms 0.25 to 0.50 mm 

polygonal grains with straight to embayed grain boundaries and 

regularly oriented sericite Inclusions. Microcline forms 0.5 mm 

interstitial grains with embayed margins and well developed plaid 

twinning. It shows minor alteration and recrystal1ization along 

grain boundaries. Myrmekite occurs in fine grains interstitial 

to the quartz and plagioclase. Biotite forms fine, yellow to 

dark brown euhedral laths and anhedral flakes up to 0.3 mm in 

length. The laths are crudely aligned in discontinuous lenses or 

clots. They contain inclusions of opaque minerals. Epidote 

occurs as fine disseminated, euhedral grains and larger anhedral, 

granular masses with ragged outlines. Sphene forms 0.3 mm 

euhedral grains with rhombic outlines and contains inclusions of 

opaque minerals. Opaque minerals occur as disseminated fine, 

roughly spherical grains. Apatite occurs in fine anhedral 

disseminated grains. 

A variant of Phase 1, Phase 2, is medium-grained grey to 

pink, leucocratic biotite granodiorite-tonalite that is locally 

characterized by zoned plagioclase phenocrysts. The mineral 
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assemblage is: plagioclase (55 percent) + quartz (17 percent) * 

microcline (15 percent) + muscovite (3 percent) + chlorite (4 

percent) + epidote (5 percent) + accessory minerals (zircon, 

opaque minerals) and trace apatite and titanite. Plagioclase 

occurs in 1 to 1.5 mm laths commonly with albite twinning. It 

shows moderate alteration to epidote and sericite along cleavage 

planes. Microcline and quartz form finer grains interstitial to 

plagioclase. Muscovite and chlorite form fine interstitial 

anhedral grains. Chlorite is an alteration after biotite. 

Epidote is both an alteration mineral and also occurs as 1 mm 

thick veinlets. 

Phases 1 and 2 locally contain inclusions of dark grey 

wacke-mudstone that locally show biotitic reaction rims. 

Magnetite clots up to 1 cm in diameter are locally present in 

these phases. At the south boundary of the map area a variation 

In grain size is seen in these phases akin to graded bedding seen 

in metasedimentary rocks. Xenoliths of biotite schist are likely 

recrystalllzed mudstone. Alignment of xenoliths and biotitic 

wisps define a layering. Locally quartz veinlets and feldspathic 

"sweats" form bands. 

Phase 3 is a medium- to course-grained, muscovite-bearing, 

slightly leucocratic granodiorite to granite. It appears to 

intrude Phase 1, likely also Phase 2. The mineral assemblage is: 

plagioclase (40 percent) + microcline (22 percent) + quartz (25 

percent) + muscovite (8 percent) + epidote (3 percent) + chlorite 

(1 percent) + opaques (1 percent). Plagioclase forms generally 

anhedral equant 1 to 1.5 mm grains with irregular slightly 
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recrystal1ized borders. It exhibits po 1 y sy n t he t i c twinning and 

an oligoclase composition. Microcline and quartz occurs in finer 

interstitial grains often with embayed borders. Muscovite and 

chlorite occurs both as an alteration of plagioclase and as fine 

aligned laths. 

Phase 4 consists of pink-weathering biotite leucograno-

diorite dikes and sills that intrude the other granitoid phases. 

Phase 5 consists of leucocratic aplitic dikes, possibly the 

finer-grained to aphanitic equivalent of Phase 4, and quartzo-

feldspathic streaks that locally have biotite reaction rims. 

Phase 6 are pink-weathering, locally graphic-textured 

pegmatites that consist of quartz • potassic feldspar • plagio

clase • muscovite + biotite + uncommon garnet. The pegmatites 

have variable orientations and vary from steeply dipping to 

almost flat-lying. They intrude both the granitoid phases of the 

Nelly Lake Intrusion and the metasediments, situated to the west 

and north. They are generally concordant to the bedding of the 

metasediments. They are locally abundant and pegmatite-rich 

zones can be traced over considerable distances. 

Agmatite breccia is locally developed where the meta

sediments and metavolcanics are intruded by the granitoid rocks. 

BERYL-BEARING PEGMATITES 

Several pegmatites that concordantly intrude the meta

sediments in the Graphic Lake area contain the following mineral 

assemblage: quartz + potassic feldspar + plagioclase + green 

muscovite + magnetite + garnet + beryl + tourmaline. They 
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c a : respond in mineralogy and in internal structure to pegmatites 

(Dryden Airport Occurrence) reported by Breaks et al. (1995) 

present in the Dryden area where they intrude supracrustal rocks 

at the southeastern margin of the English River Subprovince. 

They are herein classified as moderately fractionated 

Inhomogeneous diatexites produced by anatexis of metasedimentary 

rocks though two possible mechanisms of generation have been 

suggested by Ayres and Cerny for pegmatites of this type (p.502, 

1982) . 

"Fractionation from a juvenile I-typed granitoid source 

modified by reaction with supracrustal sequences " 

"Shallow anatexis of greenstone-belt lithologies, 

particularly metapelite and metarhyolite, followed by 

crystal-melt and liquid fractionation is another possible 

mechanism." 

These pegmatites which are less than two metres wide are 

zoned (Photo 2 2 ) : (1) an outer aplitic zone that can contain 

individual layers of garnet one grain thick, (2) interior zone of 

coarse-grained potassic feldspar, plagioclase, quartz and green 

muscovite with minor apatite and magnetite and trace beryl * 

tourmaline and (3) a central quartz zone. They are asymmetric in 

that the width measured from the south margin of the pegmatite to 

the centre of the quartz zone is thicker than the width measured 

from the north margin. 

Both fine-grained green "emerald" beryl and coarse-grained 

white-yellow crystalline beryl are present both separately and 

together. 
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These pegmatites are likely barren of rare-element minerals 

in that they are likely only moderately fractionated but their 

presence does suggest that a search for more fractionated 

pegmatites or even "parental I-type granitoids" should be 

directed towards the immediate area. 

QUARTZ, QUARTZ-TOURMALINE AND TOURMALINE VEINS AND IRREGULAR 

MASSES 

Quartz and quartz-tourmaline veins and irregular masses 

(not shown on the map-face) are common especially in the area 

east of the powerline. They cut the supracrustal rock and to a 

lesser extent the intrusions within the supracrustals and the 

western portion of the Dogtooth Lake Intrusion. They appear to 

have an affinity for the mafic and ultramafic intrusions and 

mafic amphibole-phyric metavolcanics and amphibole crystal tuffs 

though they are also common in the metasediments north of Graphic 

Lake. There appear to be at least two generations of veins: 

early quartz veins and, later quartz veins and quartz + 

tourmaline veins. Early quartz veins are strongly folded and are 

cut by the later quartz + tourmaline veins (Photo 28) which 

locally show minor ptygmatic folding. 

Quartz + tourmaline ladder veins cut tonalite dikes 

intrusive into ultramafic intrusions on Highway 11 north of Tower 

lake. The quartz • tourmaline veins appear to be concentrated in 

the vicinity of interpreted fold axial planes, mainly synclinal 

axial planes which were reactivated as shear zones. Second 

generation quartz veins in the area of Andy Lake south to the 
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southern margin of the metasediments also contain large crystals 

or books of biotite. 

Locally tourmaline masses without quartz are found. An 

outcrop in the southeastern bay of Gibi Lake is comprised of 

upwards of 70 percent amphibole phenoclasts set in a matrix 

entirely composed of tourmaline. Similarly, massive pods of 

generally fine-grained tourmaline occur within the ultramafic 

units that intrude the Dogtooth Lake metavolcanics. 

Tourmaline is also found coating fracture and joint 

surfaces. 

Tourmaline varies in habit from aphanitic anhedral granular 

aggregates to fine to coarse elongated euhedral prismatic 

grains. It has a dark blue-green to black colour (schlorite?) . 

Some of the wacke units situated in the vicinity of Graphic 

Lake contain detrital tourmaline locally up to 20 percent of the 

rock. Along Highway 11 quartz "sweats" in the metasediments 

contain tourmaline. The presence of inhomogeneous diatexitic 

beryl-bearing pegmatites (see this report) in this same area 

indicates that anatexis of the metasediments may have occured, 

likely at a deeper crustal level. The author speculates that the 

quartz + tourmaline veins were also of anatectic origin and were 

subsequently emplaced along planes of weakness in the supra-

crustals. The tourmaline originally probably formed detrital 

grains in metasediments. The original source of the detrital 

tourmaline is not known. 

Zones of biotitization in the ultramafic intrusions and 

mafic metavolcanics commonly spatially coincide with the presence 
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o f iourmali ne + quartz veins and masses. These zones mark the 

site of former conduits of high volumes of fluid/volatile flow 

and they may be target zones for potential economic mineral

ization, specifically gold. Several of these veins were sampled 

by the field party and analyzed for gold but gave values only 

slightly above detection levels. 

PROTEROZOIC 

Mafic Intrusive Rocks (Diabase Dikes) 

Diabase dike outcroppings in the Gibi Lake area belong to a 

northwest-trending swarm, the Mackenzie dike swarm (Fahrig and 

Wanless, 1963) or Kenora-Kabetogama Dikes (Halls, 1982, Beck and 

Murthy, 1983) that discordantly cross-cut the Archean rocks from 

Minnesota through Rainy Lake to Lake of the Woods. The true 

diabase in the area is a consistently oriented dike that can be 

traced intermittently from south of Graphic Lake northwest to the 

northern border of the map-area. Narrow, less than 0.3 to 1 

metre wide, black, aphanitic, discontinuous dikelets are locally 

observed cutting the Bipemoejoe Lake Intrusion. They are 

basaltic or aphanitic in texture but likely of the same age and 

comagmatic to the larger dike. The diabases are iron-rich quartz 

tholeiites that have locally differentiated to a dioritic 

composition (Southwick and Day, 1983). 

Mineralogically the larger dike consists of calcic 

plagioclase (45 to 60 percent) + clinopyroxene (augite, 4 to 45 

percent) + hornblende (1 to 20 percent) + biotite (0 to 5 

percent) + chlorite (0 to 6 percent) + quartz ( 5 to 6 percent) + 



titanomagnetite/ilmenite, pyrite, titanite leucoxene and traces 

of zircon and apatite. 

The plagioclase (labradorite) occurs in medium-grained (1 to 

3 mm) subhedral to euhedral laths in subophitic intergrowths with 

augite though locally it is porphyritic. It is commonly twinned 

(polysynthetic and Carlsbad), saussuritized and some grains have 

myrmekitic margins. 

Augite occurs in fine-grained (less than 1mm) subhedral, 

pale, green-brown laths and in corroded prismatic grains with 

turbid perimeters. They have altered to hornblende and/or 

chlorite. Some grains show a simple to "herringbone" twinning. 

Some anhedral grains poikilitically enclose plagioclase. 

Hornblende occurs in fine- to medium-grained (less than or 

equal to 1.5 mm) subhedral laths, pleochroic in mustard green to 

olive green to yellow brown that are pseudomorphic after augite 

and are themselves replaced by chlorite. They contain inclusions 

of zircon and have skeletal grains and rounded patches of opaque 

minerals near their grain borders. 

Chlorite occurs in fine-grained, light to medium blue-green 

subradiating fibrous aggregates replacing and fringing the 

hornblende and enclosing quartz and plagioclase. Opaque minerals 

are commonly associated with chlorite. 

Biotite was observed In fine-grained, interstitial laths in 

one thin section. It likely formed as a primary crystallizing 

phase under more hydrous conditions. It shows no evidence of 

having replaced a previously crystallized mineral phase. 

Quartz occurs in fine-grained (less than or equal to 0.5 mm) 
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anhedral irregularly-shaped grains and aggregates interstitial to 

plagioclase. 

Opaque minerals occur in fine-grained rounded patches, 

skeletal grains or minute aggregates spatially associated with 

the mafic minerals. 

Zircon occurs in very fine, subhedral grains poiki1itica11y 

enclosed in hornblende. 

Apatite occurs in very fine acicular interstitial grains and 

as inclusions in hornblende. 

As observed in hand sample and thin sections the diabase 

varies from gabbro to leucogabbro in composition. 

Consistent with Francoeur's (1972) observation on similar 

dikes of the same swarm in the Rainy Lake area, the sum of 

chlorite + hornblende + augite is approximately the same in all 

thin sections. 

It is uncertain whether the alteration of augite to 

hornblende and/or chlorite, and the presence of biotite is due to 

magmatic differentiation with crystallization inward from the 

dike margins under increasingly hydrous conditions or due to a 

later deuteric (Southwick and Day 1983) metamorphic overprint. 

M. Fratta and D.M. Shaw (1974) and 0. Dostal and M. Fratta 

(1977) have studied the geochemistry of a similar dike of the 

same swarm located in Tweedsmuir Township south of the map-area. 

They determined there was some selective contamination of the 

diabase dependent upon whether the dike cut metavolcanic 

(generally no contamination) versus granitoid (some 

contamination) wall-rock. 



-59-

Halls (1982) refers to the diabase dikes that extend from 

Minnesota northeasterly to Kenora as the Kenora-Kabetogama dike 

swarm. He reports an age of 2 Ga for this swarm (Beck and Murthy 

1981) or more precisely 2.120 Ga (Beck and Murthy 1982). 

CENOZOIC 

Quaternary 

Pleistocene and Recent 

Pleistocene deposits in the map area are Wisconsinan in age 

(Prest 1970; Hollett and Roed 1980) and consist of glaciofluvial 

sand and gravel and minor moraine of silty to sandy till. These 

sediments unconformably overlie the Precambrian rocks. Ice 

disappeared from the area approximately 15,000 years ago. 

A major deposit of sand and gravel is situated north of Andy 

and Gelley Lakes. Several pits have exploited this material. 

Recent deposits have formed by the local redistribution of 

Pleistocene sediments and the development of organic material in 

low-lying swampy areas. The bottoms of lakes streams and rivers 

are composed of sand or mud commonly with minor organic material. 

STRATIGRAPHY 

Due to the intense structural deformation some stratigraphic 

relationships can only be interpreted or inferred. A schematic 

reconstruction of what could have been the evolution of the Gibi 

Lake supracrustal sequence is shown in Figure. 8. 

Initially, mafic volcanism poured out a thick tholeiitic 

basalt (see below) sequence likely in a subaqueous environment 
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and relatively deep water as indicated by the presence of pillows 

and general lack of vesicles. Following this the metavolcanic 

pile began to sink under its own weight due to gravitational 

instability resulting in the development of a shelf zone and 

deeper basin. Initial sedimentation in the deeper basin could 

have begun at this time. (Fig 8 a ) . This shelf or "hinge" zone 

was later to be reactivated as a structural element, the Witch 

Bay Deformation Zone. This initial phase of mafic volcanism is 

equivalent to the Dogtooth Lake and perhaps the Nelly Lake 

metavolcanic (Fig 2 ) . 

Volcanism giving rise to the Gibi Lake metavolcanics then 

began along this hinge zone (Fig 8 b ) . The mafic flow and 

pyroclastic component likely erupted from a small cinder cone. 

This would explain the small area of exposure of these units. 

Also as the pillowed flows would erupt as small flank lava lobes, 

subsequent deformation of the area would result in the pillow 

flows being only locally observed as is the case at the present 

level of section through the region. The present area of 

exposure of the amphibole + feldspar phyric pillowed flows is 

approximately 10 km long in a northeast direction by 2.5 km 

wide. The pyroclastic units are slightly more widely dispersed. 

The intermediate pyroclastic rocks likely erupted from 

different sources since they are more widely dispersed. Whatever 

the source there was, however, intimate intermixing of the mafic 

and intermediate pyroclastics. Features such as vesicular 

pillows, possible low angle trough cross- stratification, base 

surge deposits, the presence of ash flows, and paraconglomerates 



-61 -

likely formed by dissagregation and redeposition of intermediate 

pyroclastics (ash flows?), suggest that this volcanism occurred 

in relatively shallow water. 

Degradation of the volcanic edifice likely occurred during 

and after it formed (Fig. 8b, 8 c ) . At the same time however 

"background" sedimentation was still occurring deeper in the 

basin. It is possible that the chemical metasediments had a 

volcanic source and were deposited at this time (Fig. 8 b ) . 

The presence of amphibole phenoclasts in the metasediments 

and the fact that metasediments both overlie and underlie, and 

appear to be lateral stratigraphic equivalents of the Gibi Lake 

metavolcanics can be more easily understood by this process of 

concomitant sedimentation and volcanism. 

The thickly bedded wackes-mudstones seen in the Graphic Lake 

area may have been deposited at the cessation of volcanism 

perhaps due to initial activation of the Witch Bay Deformation 

Zone. 

Intrusion of ultramafic and mafic intrusions followed by 

tight isoclinal folding, shearing and reorientation of earlier 

formed folds by intrusion of granitoids resulted in the present 

configuration of lithostratigraphic units. 

PETROCHEMISTRY 

Tables 11 and 12 give the chemical analyses of samples of 

the Dogtooth and Gibi Lakes metavolcanics respectively. Figures 

9 and 10 give the AFM and Cation Plots for these metavolcanics. 

The AFM plot indicates that all samples plot in the field of 
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tno leiitic basalts. The Cation plot indicates the Dogtooth Lake 

metavolcanic are magnesium tholeiites with one sample plotting in 

the field of basaltic komatiite. 

The high K2® contents of the Gibi Lake metavolcanics likely 

reflect the development of biotite due to potassic metasomatism 

though the source of the potassium is unknown. 

METAMORPHISM 

The supracrustal rocks of the map-area have been meta

morphosed as is indicated by their mineralogies (see Tables 2, 4, 

5, 6 and 8 ) . The bounding granitoids locally exhibit features: 

recrystallization of quartz, alteration of feldspars, myrmekitic 

intergrowths and local cataclasis of mineral grains (plagioclase 

and biotite) that are likely In part deuteric but perhaps also 

indicative of a late post-intrusion dynamothermal event. 

The mafic metavolcanics adjacent to the granitoids have been 

metamorphosed to the almandine amphibolite facies rank and are 

characterized by hornblende + plagioclase (oligoclase-andesine)-

bearing assemblages. In the northern part of the area (Dogtooth 

Lake metavolcanics) the amphibolite rank mafic metavolcanics are 

overlain to the south by tremolite-actinolite + chlorite + 

albitic plagioclase-bearing assemblages suggestive of the 

transitional facies to greenschist rank as determined by 3.B. 

Moody et al (1982). Contacts of contrasting metamorphic rank 

appear both gradational and sharp in certain sections through 

these metavolcanics (Dogtooth Lake metavolcanics). Chlorite has 
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developed in the almandine amphibolite rank rocks due to dynamo-

thermal metamorphism accompanying shearing. 

Due to their development of metamorphic minerals meta-

sedimentary rocks containing a high pelitic component can be used 

most effectively to define metamorphic facies due to their 

development of characteristic Index minerals under different 

metamorphic facies conditions. 

Andalusite (Photos 29, 30) + lesser garnet * cordietite -

fibrolite are found in wackes and mudstones of the eastern part 

of the Southern Metasediments. Farther to the south at Bug Lake 

outside the present map area (see Map P 2498, Johns, and Richey, 

1982) the author observed garnet + straurolite-bearing 

assemblages in the continuation of these metasediments. The zone 

of higher grade metasediments has a mineral assemblage 

characteristic of Abukuma-type almandine amphibolite facies rank 

(Winkler 1967). Quartz "sweats" are also present in this same 

zone. Staining of slabbed samples of these "sweats" indicated 

the presence of minor potassic feldspar perhaps indicative that 

these rocks underwent incipient anatexis. It is perhaps 

pertinent that the inhomogeneous diatexitic pegmatites intrude 

this same metasedimentary zone. The presence of staurolite to 

the south is perhaps indicative of a zone of higher pressure 

(Winkler 1967). 

In the western part of the area the metasediments are more 

arenaceous. They appear to be less severely metamorphosed than 

those to the east. Due to the composition of the rocks, however, 

no characteristic index minerals are developed. The exact 
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metamorphic grade of the rocks, therefore, cannot be determined. 

The area of Abukuma-type metamorphism, and perhaps the 

entire map-area, has undergone a retrograde greenschist facies 

metamorphic event. Chlorite has developed along secondary 

cleavage planes that are at an angle to S-j and also So. The 

index minerals do not appear to be deformed but the almost 

complete alteration of andalusite and cordierite to masses of 

quartz + muscovite (sericite) + albite may be due to this later 

retrograde metamorphic event. 

Correlation of Geology with Aeromagnetic Data 

The map-area was surveyed aeromagnetically in 1961 and the 

map sheet at a scale of 1:63 360 was jointly released by the 

Geological Survey of Canada and the Ontario Department of Mines 

(Longbow Lake Sheet Map, 1178G; Ontario Department of Mines -

Geological Survey of Canada, 1962). 

The major magnetic features in the map-area are; 

1) the contrast in magnetic pattern and response between the 

volcano-sedimentary belt and the surrounding granitic areas. 

2) the indicated presence of magnetite-bearing zones (iron 

formation) in the metasediments 

3) the contrast in magnetic pattern and response between the 

mafic metavolcanics (high magnetic response, tightly 

contoured) and metasediments and to a lesser extent the 

intermediated metavolcanics (lower magnetic response, 

contours wider spaced). 

In general there is a tighter spacing of contours, a greater 
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variation of magnetic response, and a linear alignment of 

contours over the volcano-sedimentary belt in contrast to the 

aeromagnetic pattern over the granite rocks. An exception to 

this is a reentrant higher magnetic pattern over the granitoid 

rocks situated along the southeast margin of the 

volcanosedimentary belt in Work Township. The higher magnetic 

response would appear to be due to the abundance of mafic 

metavolcanic xenoliths in the granitic rocks. 

A major zone of intercalated clastic metasediments and 

magnetite iron formation is reflected by a fairly tightly-

contoured linear zone of high magnetic response extending 

northeast from Bug Lake swinging to the east, east of Graphic 

Lake. There is a break in this zone at Graphic Lake though thin 

iron formation units are present. 

Neither ultramafic intrusions nor the diabase dike can be 

accurately delineated on the basis of their magnetic 

responses . 

STRUCTURAL GEOLOGY 

MA30R STRUCTURAL ELEMENTS: FOLDING AND FAULTING 

The structural and deformation history of the map-area is 

not unlike that presented by B.A. Brown (1975, 1976). Tight 

isoclinal folding (F-|) occured about predominantly east-to 

east-northeast-trending axial planes with the initial 

foliation(Si) developed coplanar to original bedding ( S o ) . Fold 

axes trend east to east-northeast and plunge steeply. This 

initial phase of folding was likely responsible for initial 
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stretching of clasts in the pyroclastics producing clast 

lineations paralleling the fold axes. These folds have been 

deformed and reoriented by emplacement of the bounding and 

internal granitoids where the compression due to emplacement of 

these plutons was directed perpendicular to the axial planes of 

the first folds; further extension of lithological units and 

individual clasts occurred. This period of folding was likely 

responsible for the development of cleavage (S2^ observed in the 

more pelitic southern metasediments most noticeable along Highway 

71. These metasediments are tightly folded on the outcrop (Photo 

31) to hand specimen scale. Chlorite laths oriented at an angle 

to So and S1 likely formed during this second folding event 

indicating that it was accompanied by a retrograde metamorphic 

event. 

Many of the clasts in the intermediate pyroclastics have a 

characteristic rhombic form and also shown internal fractures. 

As discussed previously some of these units are definitely 

pyroclastic in origin but others could have formed by disruption 

along conjugate shear fractures of units of different 

composition/competency; that Is they may be tectonic breccias. 

It is postulated that shearing within the east-to northeast-

trending Witch Bay Deformation Zone could account for the 

development of the shear fractures. Reactivation of the axial 

plane surfaces of the first formed folds as non-penetrative shear 

and brittle fracture zones could also have caused continued 

disruption of the beds and the development of these breccias. 

Quartz-tourmaline and tourmaline veins and masses were likely 
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empiaced at this time. They are only moderately deformed whereas 

earlier quartz veins are strongly folded. 

Late movement along the Witch Bay Deformation Zone produced 

kink folds (Photo 32) in the thinly bedded metasediments and 

fine-scale similar folds of quartz veins (Photo 33) that intrude 

these lithologies. Folding of granitoid veins that also cut 

these units indicate that deformation along the Witch Bay Zone 

post-dated emplacement. 

The Witch Bay Deformation Zone was likely an early 

structure, possibly initially a hinge zone in the metavolcanics 

(see Stratigraphy, this report) that was reconstituted into a 

zone of deformation. 

Retrograde metamorphism occurred along these shear zones 

with hornblende-bearing assemblages being replaced by chlorite-

bearing ones. 

North-northwest-trending extensional fractures allowed for 

emplacement of the diabase dike. 

Pseudotachylites of possibly two generations, that is both 

fresh and retrograded, are present (Photo 34, 3 5 ) . These rocks 

and the displacement of diabase dikes are probably related to a 

deformational event that also led to the development of late 

northeast-to north-northeast-trending fractures. 

The exact placement of the axial plane traces of the major 

folds and shear zones is difficult to do due to respectively, 

lack of outcrop and adequate facing determinations and to the 

fact that much of the shearing occurred subparallel to the trend 

of the supracrustal rocks. The major structural elements of the 
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map area are shown in Fig. 3. 

Facing determinations were obtained from pillow tops and 

grain gradation. The pillows are locally strongly deformed 

making interpretation of the true azimuth of facing difficult 

(Borradaile and Poulsen 1981). A number of east-to northeast-

trending folds can however be interpreted from the facings and 

apparent repetition of lithologies (Fig 3 ) . 

MINOR STRUCTURAL ELEMENTS: Foliations, Lineations 

Foliations in the map area include "general" foliations that 

define anisotropic planar structures and schistosity that defines 

planar structures showing alignment of platy minerals. 

Lineations include mineral lineations, fold axes of minor 

folds and long axes of aligned and stretched clasts. 

ECONOMIC GEOLOGY 

Indications of gold, base metals, nickel, iron, and beryl 

and tourmaline mineralization have been found in the map-area. 

There are no known economic mineral deposits in the map-area to 

date. 

Parts of the Gibi Lake area were extensively prospected for 

gold In the late 1890's and early 1900's. Exploration for gold 

has continued sporadically, to the present day. Significant 

activity has occurred in the 1930's. Exploration that 

encountered base metal mineralization occurred In the 1960's and 

1970's. 

The sites of exploration work and the locations of known 
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mineral occurrences and diamond-drill holes are indicated on the 

map-face. 

Mineral occurrences in the map-area fall into four 

categories: 

1) Gold-bearing quartz + (uncommon) carbonate veins and 

shear zones in mafic metavolcanics and intermediate 

pyroclastics wherein the gold appears to be associated 

with sulphide mineralization. These veins are not 

common. 

2) Interbanded chert and magnetite ironstone in meta

sediments . 

3) Beryl-bearing pegmatite dikes. 

4) Base metal sulphide occurrences associated with (a) mafic 

metavolcanics and (b) with intermediate, mafic and felsic 

tuffs, commonly associated with graphite. 

Characteristics of these deposit types are given under the 

"Description of Properties" and Suggestions for Future Mineral 

Exploration. 

DESCRIPTION OF PROPERTIES AND OCCURRENCES 

Properties, mineral occurrences and areas of past 

exploration activity are described in this section. Table 13 

gives a summary of exploration work in the Gibi Lake area as of 

December 31, 1980. 

Details contained in the description of properties are taken 

from company reports on file with the Assessment Files Research 

Office, Ontario Geological Survey, Toronto and/or the Resident 
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Geologist's Files, Ontario Ministry of Northern Development and 

Mines, Kenora and reports and records of the Ontario Geological 

Survey. 

DOME EXPLORATION (CANADA) LIMITED [1974] (1) 

In 1972 Dome Exploration (Canada) Limited conducted an 

airborne magnetometer and electromagnetic survey over a group of 

52 claims (K 241592 to K241600 inclusive, K241609 to K241611 

inclusive, K241400 to K241424 inclusive, K42897 to K42907 

inclusive, K241601, K241605, K241607, K202238) in northwestern 

Code (48 claims) and southwestern LeMay (4 claims) Townships. In 

the same year the company did an airborne magnetometer survey 

over five groups of claims (Group 1 (3 claims) K365909 to K365911 

inclusive; Group 2 (11 claims): K342873 to K342883 inclusive; 

Group 3 (8 claims): K342884 to K342891 inclusive; Group 4 (9 

claims): K365912 to K365920; Group 5 (28 claims): K265925 to 

K365936 inclusive, K365940, K365902 to K365908 inclusive, K342993 

to K342900 inclusive). In 1972-1973 ground magnetometer and 

electromagnetic surveys were carried out over a group of 75 

claims (K42897 to K42907 Inclusive, K202238, K241400 to K241424 

inclusive, K241592 to K241601 inclusive, K241605, K241607, 

K241609 to K241611 inclusive, K342873 to K342883 inclusive, 

K365909 to K365911 inclusive, K342884 to K342892 inclusive, which 

includes the claims covered by the previous airborne surveys. 

A drilling program was carried out in 1973 and 1974 to test 

the various anomalies and conductors detected by the surveys. 

Tables 14 and 15 give the details of this program for the two 
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lithological zones that were tested. The locations of the drill 

holes are shown on the map face. 

Zone A (Table 14) extends from south of Witch Bay, Lake of 

the Woods through to End Lake. The predominant lithology in this 

zone is intermediate crystal and lithic-crystal tuff. Inter-tuff 

metasediments consisting of chert, mudstone and wacke are common 

(as reported in diamond-dri11 hole data), and locally mafic tuff 

horizons and intermediate to mafic volcanic flows are present. 

Graphitic zones, often mineralized, are present in the 

intermediate and mafic tuffs and the metasediments (as reported 

in diamond-drill hole data). Mineralization consists of 

disseminations, streaks and bands of pyrite, commonly accompanied 

by pyrrhotite, specks of chalcopyrite and uncommonly specks of 

sphalerite and one occurrence of galena. Alteration consists of 

carbonatization, sericitization and chloritization. Trace values 

of gold are reported from six of the holes. 

Zone B stretches from north of Cole Lake northeast to LeMay 

Township. It (Tables 15) is underlain predominantly by mafic 

flows, minor mafic tuff, gabbros, and uncommonly interflow 

siliceous tuff. The metavolcanics are variably massive to 

sheared. Quartz and carbonate stringers cut the metavolcanics. 

Mineralization consists of pyrite, pyrrhotite, minor chalcopyrite 

and uncommonly sphalerite as disseminations in the shear zones 

and locally in the quartz-carbonate stringers. Alteration 

consists of carbonatization and/or chloritization. 
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HUTCHINSON P. (STELLA-BLUE STAR OCCURRENCE) [1948] (2) 

In 1947 P. Hutchinson (Hutch Mining and Exploration Limited) 

held seven claims (K11183 to K11189 inclusive) at Stella Lake in 

the northwestern corner of Code Township. These claims cover the 

former Stella or Blue Star occurrence. 

Work was initiated in this area in the period 1897-1899 when 

the Ontario Prospectors' Mining and Development Company Limited 

sunk four shafts and drove one adit on the property (Bow, 1898, 

1899, 1901). Trenching and pitting were carried out in 1935 by 

the Stella-Lac La Belle Mines Syndicate (Thomson, 1935). Drift

ing was done in 1936 by Blue Star Gold Mines Limited (Sinclair et 

al, 1937). Further trenching was carried out by P. Hutchinson in 

the period 1946-1948 (Regional Geologist's File K-21, Ministry of 

Natural Resources, Kenora). 

The area is underlain by amphibolite facies rank mafic meta

volcanics, predominantly flows with minor fragmentals, and 

gabbro. Peridotite was found on the shore of Stella Lake north 

of the former workings. The contact with the bounding granitoid 

rocks lies just to the north and granitic dikes cut the mafic 

metavolcanics. Mineralization consisting of pyrite + chalco

pyrite occurs in shear zones accompanied by small discontinuous 

quartz stringers and In quartz veins. The quartz is locally dark 

grey to pale blue in colour. Five grab samples collected from 

trenches, by the field party, gave only trace values of gold. 

More recently the area has been drilled (see Stone, E.J. 

List of Properties, this report). Mapping during the present 

survey indicates the presence of ultramafics in the Immediate 
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v i c i n i t y of the mineral occurrences; a similar situation as at 

the Wendigo Mine (Beard and Garratt 1976) situated just west of 

the map area. 

MACASSA MINES LIMITED [1961] (3) 

In 1961 Macassa Mines Limited held a group of 5 claims 

(K32830 to K32832 inclusive, K32837, K32839) just west of Riley 

Lake in the vicinity of trenches of the Triggs Mine (see Triggs 

Mine, List of Properties, this report), Code Township.Three 

diamond-drill holes having a total length of 170 m (557 feet) 

were drilled, with one hole on each of claims K32830, K32831, and 

K32832. These holes intersected mafic metavolcanic flows, that 

have been variably silicified and sheared, and minor diorite 

intrusions. Quartz stringers fill fractures in the mafic 

metavolcanic flows. 

Mineralization consists of pyrite with minor pyrrhotite. No 

assay values were reported. 

REXORA MINING CORPORATION LIMITED [1950] (4) 

In 1949-1950 Rexora Mining corporation Limited staked 20 

claims (K13737 to K13749 inclusive, K13834 to K13837 inclusive, 

K13777, K13781, K13782) between Kite and Gibi Lakes in 

northwestern Code Township. Table 16 gives a summary of the 

diamond-drill program carried out on claims K13746 and K13777. 

At both localities the drilling intersected mafic metavolcanic 

flows that are massive to locally sheared. They are cut by 

quartz, carbonate, and quartz-carbonate veins and stringers. 
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Disseminated pyrite and chalcopyrite are present in the 

metavolcanics while pyrite, pyrrhotite and chalcopyrite are 

disseminated in the quartz veins and stringers. Four trenches 

(not found by field party) were dug on claims K13745 and K13746. 

A geological survey of the claim group was done. 

The work on claim K13777 involved reexamination of a portion 

of the former property of Witch Bay Gold Mines Limited (see Witch 

Bay Gold Mines Limited, List of Properties, this report); work on 

claim K13746 involved reexamination of a portion of the property 

of the former Triggs Mine (see Triggs Mine, List of Properties, 

this report.) 

The field party found the area in the vicinity of Kite Lake 

to be underlain by amphibolite facies metavolcanics. A pit on 

the reported shear zone has exposed a milky grey quartz vein 

containing up to 10 to 15 percent pyrite in the form of stringers 

accompanied by less than one percent chalcopyrite. The meta

volcanics in this area have been Intruded by an amphibole-phyric 

gabbro/diorite intrusion that contains up to one percent pyrite. 

An outcrop of peridotite-dunite is situated at the south end of 

Kite Lake. It is highly magnetic, contains one percent 

sulphides, and exhibits herringbone shrinkage cracks. 

SCHACK, D. AND 3ENSEN, A. [1970] (5) 

In 1970 D. Schack and A. Oensen (Olympia Mines Incorporated) 

held a group of 25 claims K241598, K241592 to K241595 inclusive, 

K241609 to K241611 inclusive, K241400, K241424, K42897 to K42907 

inclusive, K241601, K241605, K241607, K202238) in northwestern 



-75-

STONE, E.3. [1960] (6) 

In 1960, E.3. Stone held 2 claims (K30305, K3034 and 

portions of 3 claims (K30300, K30302, K30303) centred on Stella 

Lake in the northwest corner of Code Township. Eleven diamond-

drill holes having a total length of 766 m (2546.5 feet) inter

sected predominantly amphibolite facies rank mafic metavolcanic 

flows locally sheared to hornblende schists, minor dioritic 

material that could be either of intrusive or extrusive origin 

and uncommon granitic dikes. Mineralization consists of pyrite 

Code Township. In 1970 they drilled three diamond-driI 1 holes 

having a total length of about 150 m (500 feet) located 

approximately 500 meters northwest of Hook Lake. The drill holes 

intersected predominantly mafic metavolcanics with minor diorite 

and feldspar porphyry. Thin metasedimentary interflow beds were 

reported. The metavolcanics have been variably chloritized, 

carbonatized, sericitized and silicified adjacent to tight 

fractures and shears. Mineralization in these fractures and 

shears include disseminated pyrite, pyrrhotite, galena (trace) 

and limonite. Assays gave trace to very low values of gold, 

silver, copper and nickel. Best assay reported gave ,38 percent 

Cu, .016 percent Ni, .06 ounces Au/ton and .10 ounces Ag/ton over 

1.15 m (3.8 feet). Mapping by the field party indicated the area 

is underlain by amphibolite rank mafic metavolcanics that are 

massive to locally strongly foliated. No interflow 

metasedimentary beds were seen there, but were seen in outcrop on 

the powerline along strike from the area that was drilled. 
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in quartz- and carbonate-filled fractures and along tight shear 

zones in the metavolcanics and of disseminated pyrite and 

chalcopyrite in the diorite. Assays gave trace amounts of gold 

and silver. Mapping by the field party indicated that an 

ultramafic composition was locally approached in the gabbro south 

of Stella Lake. For further information about mineral 

exploration in the vicinity of Stella Lake refer to P. Hutchinson 

(see Hutchinson, P, List of Properties, this report), 

TRIGGS MINE [1950] (7) 

The Triggs mine situated north of Gibi and west of Riley 

Lakes was first worked in 1897 under the ownership of the Triggs 

Gold Mining Company of Canada Limited (Bow, 1898, 1897, 1900, 

1901), The exact date when this company ceased operation, the 

number of tons mined and average grade is not known. In 1950 

Rexora Mining Corporation Limited reexamined this property (see 

Rexora Mining Corporation Limited, List of Properties, this 

report). Beard and Garratt (1976) report that a bulk sample 

taken from the main shaft in 1950 gave 0.5 ounces Au per ton, 1.5 

ounces Ag per ton and 4 percent copper. 

The field party examined this area during the course of 

mapping. Several shafts and pits were located. Most shafts had 

collapsed and were full of water and debris. The area is 

underlain by dark green, strongly foliated to locally schistose 

chloritic (greenschist facies rank) mafic metavolcanic flows. To 

the north amphibolite facies rank mafic metavolcanic rocks are 

found. The Triggs Mine appears to be situated in the transition 
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zone between the two metamorphic facies. The mafic metavolcanics 

show numerous conjugate fractures and are locally quite fissile. 

Hand specimens from the dumps adjacent to the shafts and taken 

from outcrop indicate that the mineralization is in quartz + 

carbonate veins. These veins generally are concordant to the 

foliation of the mafic metavolcanics. Sulphide mineralization 

consists of pyrite, pyrrhotite and chalcopyrite. Goethite and 

limonite are locally present. Small bodies of biotite 

granodiorite have intruded the mafic metavolcanics. They 

generally contain less than 15 percent biotite and locally are 

brownish due to weathering of pyrite and magnetite. Sugary 

aplitic-looking material is also present. These bodies are 

likely offshoots of the Dogtooth Lake Intrusion. 

Five grab samples collected by the field party gave only 

trace values of gold. 

WITCH BAY GOLD MINES LIMITED [1950] (8) 

The former Witch Bay Gold Mines Limited east property is 

situated south of Kite Lake. It has been described by Rexora 

Mining Corporation Limited (Regional Geologist's Files, Ministry 

of Northern Development and Mines, Kenora) and by Thomson (1936 

p.39,40) who described the property as follows: 

"Witch Bay Gold Mines, Limited, owns two groups of 

claims, one east and the other west of the Wendigo. 

In 1934 development work was concentrated on the 

eastern group. The main showing is located 
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near a small lake on claim 4,544. It consists of 

lenticular masses of white quartz located at intervals 

near a length of 280 feet, along a sheared zone in 

basaltic lava (see Fig.5). The sheared zone strikes 

N. 85* E. and dips 45* to 70*S. the maximum width of 

the quartz is about 18 inches. Three shafts were sunk 

on this vein in the early days. The present owners 

obtained low gold values on the surface; but better 

values at the bottom of No. 2 shaft offered more 

encouragement, and it was decided to deepen this 

shaft. A mining plant was installed for this 

purpose. Work was discontinued at the property in the 

winter of 1934-35". 

South of this vein a wel1-pronounced rusty sheared zone 

in greenstone strikes N.60*E. and dips 57* to 80'N.W. 

This area was subsequently reexamined by Rexora Mining 

Corporation Limited in 1950 (see Rexora Mining Corporation 

Limited, List of Properties this report). 

SUGGESTION FOR FUTURE MINERAL EXPLORATION 

Past mineral exploration in the Gibi Lake area has not been 

extensive, The author suggests several potential targets for 

future exploration. These are: 

i) mafic and ultramafic intrusions (some possibly flows?) 

ii) shear zone + vein systems in the Dogtooth Lake metavolcanics 

iii) quartz-tourmaline veins and masses (and zones of biotitic 

alteration) 
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iv) chemical sediments 

v) inhomogeneous diatexitic beryl-bearing pegmatites 

Gold and copper mineralization in the past-producing Wendigo 

Mine (Beard and Garratt 1976) west of the map-area is associated 

with folded differentiated ultramafic to mafic intrusions 

(possible thick flows?). This zone of intrusions extends into 

the map-area south of Stella Lake to as far east as the Dogtooth 

Lake Intrusion. As mentioned previously ultramafic (peridotite) 

rocks were found close to two known gold occurrences; (see 

Hutchinson, P. and Rexora Mining Corporation Limited, List of 

Properties this report). This entire zone deserves attention as 

a potential exploration target for similar gold-copper mineral

ization and perhaps also nickel and platinoid group elements. 

Known gold occurrences in the area are situated in quartz ( + 

uncommon carbonate) veins situated generally in shear zones in 

the mafic metavolcanics. Gold has been reported to be present in 

drill core of intermediate pyroclastics of the Gihi Lake meta

volcanics (see Dome Exploration (Canada) Limited, List of 

Properties, this report). Reexamination of the known occurrences 

and follow-up electromagnetic and I.P. surveys to outline 

possible extensions of the shear zones is warranted. Attention 

should be paid to determining the metamorphic rank of the mafic 

metavolcanics as It is possible that silica * Au)-bearing fluids 

could have been driven out of the now amphibolite facies rank 

mafic metavolcanics to be redeposited in favourable structural 

sites in the greenschist facies rank mafic metavolcanics. 

Quartz-tourmaline and tourmaline veins and masses were 



-80-

sampled by the field party but gave only trace values of gold. 

What is perhaps more significant than the veins and masses 

themselves is that they mark zones or foci of extensive fluid 

flow. The distribution of these veins and masses is not random 

but rather there appears to be a certain coincidence with east-to 

northeast-trending fracture zones and zones of biotitization. As 

gold is known to be often found in areas that have undergone 

potassic metasomatism these zones could have potential for 

localization of mineralization in favourable structural sites. 

The chemical metasediments (chert, paramphibolite, magnetite 

ironstone) do not appear to have any potential for iron but 

rather may be potential hosts for precious and base metals. The 

author has speculated (see Stratigraphy and Petrochemistry of the 

Supracrustals, this report) that they could have been deposited 

at the same time as or following deposition of Gibi Lake 

metavolcanics, and perhaps the Iron-rich solutions had their 

source in the Gibi lake metavolcanics. East of the southern part 

of Bug Lake, outside the present map-area, base metal sulphides 

are reported to be present in the continuation of these chemical 

metasediments (see D. Schack List of Properties, Map 2498, Johns 

and Richey, 1982). 

The observed beryl-bearing inhomogeneous diatexitic 

pegmatites contain only beryl and are thus likely not highly 

fractionated and as such do not contain such elements as 

columbium, tin or rare earth elements. Their presence does 

suggest, however, a potential for more highly fractionated 

pegmatites possibly in or at the borders of the Nelly Lake 
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Intrusion east of the present mapping. 
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CENOZOIC 
QUATERNARY 

RECENT 
Swamp, lake and stream deposits 

PLEISTOCENE 
Glaciofluvial sand and gravel, silty to sandy till 

Unconformity 

EARLY PROTEROZOIC 
DIABASE DIKES 

LATE ARCHEAN 
INTERMEDIATE TO FELSIC INTRUSIVE ROCKS 

Tonalite; granite, granodiorite; quartz diorite, diorite; 
monzodiorite, monzogabbro; aplite, pegmatite; xenolithic 
granitoids 

Intrusive Contact 

METAMORPHOSED MAFIC TO ULTRAMAFIC INTRUSIVE ROCKS 
Gabbro; leucogabbro; periodotite; pyroxenite; hornblendite; 
monzogabbro, monzodiorite; porphyritic mafic and ultramafic 
intrusive rocks; xenolithic mafic intrusive rocks 

Intrusive Contact 

METASEDIMENTS 
CLASTIC METASEDIMENTS 

Arenite; arkosic wacke; mudstone; siltstone; conglomerate; 
andalusite ± garnet-bearing metasediments 

CHEMICAL METASEDIMENTS 
Magnetite ironstone; chert; graphitic sulphide horizons 

METAVOLCANICS 
FELSIC TO INTERMEDIATE METAVOLCANICS 

Tuff; lapilli tuff; 1ap1111stone, tuff breccia; pyroclastic 
breccia; autoclastic breccia; crystal tuff (feldspar, 
amphibole, quartz phenoclasts); porphyritic flows 

MAFIC TO INTERMEDIATE METAVOLCANICS 
Massive flows; pillowed flows; porphyitic (amphibole and/or 
feldspar-phyric) flows; amygdaliodal flows; autoclastic 
breccia; tuff; lapilli tuff, lapillistone; crystal tuff 
(amphibole, feldspar, quartz phenoclasts); tuff breccia 

TABLE 1: TABLE OF LITHOLOGIC UNITS OF THE GIBI LAKE AREA 
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Mineralogy 
C 
L 

P I 
L N 

H A C O T 
0 G C A P R 
R I B H R E Y E 0 
N O Q I L B P R M S P 
B C U 0 O O I O O P A 
E L A T R N D X L H Q 
N A R I I A O E I E U 
D S T T T T T N T N E 
E E Z E E E E E E E S 

Samples Estimated Percent 
1 55 15 20 5 2 3 <1 
2 70 25 5 <1 
3 40 2 35 8 15 <1 
4 20 10 10 30 30 <1 
5 20 5 15 10 10 35 <1 
6 45 35 5 15 <1 
7 50 15 25 10 <1 
8 35 10 10 45 <1 
9 30 20 25 5 20 <1 
10 50 10 15 15 10 <1 
11 60 15 25 <1 
12 45 23 30 2 <1 
13 45 20 20 15 < I 
14 40 10 20 30 <1 
15 55 25 15 <1 

TAELS 2: 
ESTIMATED MODAL MINERALOGY OF 15 THIN SECTIONS 

FROM AMPHIBOLE PHENOCLAST-BEARING 
CRYSTAL TUFFACEOUS UNITS IN THE GIBI LAKE VOLCANICS 

GIBI LAKE AREA 
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TABLE 3: 

Sample 

Top of flow, 
pillowed, anphibole-
phyric, amygdaloidal 

Estimated 
Mineralogy Percent Description 

Hornblende 

Biotite 

Plagioclase 

Quartz 
Epidote 

Qpaques 

Sphene 

50 Light brown to medium-green; fine- to 
coarse-grained (. 5 to 4 mm); rounded 
grains with ragged borders; Seme 
phenocrysts in glemeroporphyritic 
aggregates; finer groundmass 
subhedral to anhedral grains 

20 Fine interstitial laths and plates 
that are crudely aligned or drape 
over larger grains; alteration of 
hornblende 

20 Fine polygonal mostly untwinned 
grains, interlocking patches 

4 Fine polygonal interstitial grains 
3 Fine sugary masses and subhedral 

grains 
2 Fine disseminated grains and 

irregular masses 
<1 Dark brown rims on opaques 

Cumulate base 
to flow 

Hornblende 70 

Biotite 

Epidote 

Opaques 
Quartz 

Sphene 

15 

12 

<2 
1 

<1 

Olive-green to blue-green grains; 
some with clear colourless cores and 
dark green rims; medium to coarse 
grains or polygranular clusters; 
subhedral to anhedral rounded; also 
as fine flakes and laths in 
groundmass 
Fine brown flakes and laths, strongly 
aligned, intergrown with and 
alteration of hornblende 
Fine disseminated brown-green sugary 
masses and anhedral rounded grains 
Fine scattered anhedral grains 
Very fine polygonal grains 
interstitial to biotite and 
hornblende 
Eark brown fine disseminated grains 

MINERALOGY; CF FLXW WITH CUMULATE BASE. 
GIBI IAKE MHAVDUCANICS, 

GIBI IAKE AREA 
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Mineralogy 

E 
P 
I 
D C 

P O L 
L T I 
A A M C E N S 
G M C U A , O U 
I B P H S R Z Z O A L 
O Q I H L C B O O P S P P 
C U O I O O O I I A P A H 
L A T B R V N S S Q H T I 
A R I O I I A I I U E I D 
S T T L T T T T T E N T E 
E Z E E E E E E E S E E S 

Samples Estimated Percent 
1 26 50 5 5 5 2 7 <1 <1 <1 
2 30 28 30 7 5 <1 <1 
3 30 50 5 10 4 <1 1 <1 <1 
4 40 20 20 15 5 <1 <1 
5 30 50 20 <1 
6 30 30 10 10 5 10 5 <1 <1 
7 30 30 15 2 15 5 3 <1 
8 15 40 15 10 15 5 <1 <1 <1 
9 40 20 10 15 15 <1 <1 <1 
10 30 30 15 5 10 5 <1 5 <1 
11 30 30 15 10 5 <1 
12 30 20 20 20 10 <1 <1 <1 <1 
13 20 30 5 30 10 <1 5 <1 
14 7 40 2 35 15 <1 <1 <1 

TA3LE 4: 
ESTIMATED MODAL MINERALOGY OF (TUFF AND ASH MATRIX) 

INTERMEDIATE TO FELSIC PYROCLASTIC ROCKS. 
GIBI LAKE AREA 
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TABLE 5: 

COMMON METAMORPHIC MINERAL ASSEMBLAGES OF 
METASEDIENTS IN THE GIBI LAKE AREA 

Index 
Mineral 

chlorite 

biotite 

garnet 

staurolite* 

Mineral Assemblage 

plag + ser + chl 

bio + ser + plag 
bio + plag + ser + chl 
bio + plag + ser + chl + trem 
bio + plag + chl + gt 
bio + plag + horn + chl + gt 
bio + plag 

bio + plag + ser + and + chl ± 
fib ± cord 
bio + plag + gt + chl ± staur 

Metamorphic Grade 
(Winkler, 1976) 

low 

low 

(almandine) - low 

(almandine + 
andalusite) - medium 

Abbreviations: 
plagioclase (plag); sericite (ser; includes muscovite); 
chlorite (chl); biotite (bio); tremolite (trem); garnet (gt); 
hornblende (horn); andalusite (and); fibrolite (fib); 
cordierite (cord); staurolite (staur) 

Quartz is present in all mineral assemblages 
Chlorite present in biotite grade and above is retrograde 
* Staurolite found south of map-area in the region of Bug Lake. 



TABLE 6: 

Mineralogy 

Hornblende 

Chlorite 

Opaques 

Epidote 
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Estimated 
Mode 

>40 

>50 

>5 

>1 

Description 

I. CLINOPYROXENITE - POSSIBLE FLOW 
Pale green, medium to coarse
grained phenocrysts with ragged 
margins and as small anhedral 
crystals in groundmass; pervasively 
altered to chlorite + opaques; 
pseudomorphic after original 
pyroxene? 

Fine-grained flakes forming 
feathery mats; pleochroic green; 
wrap around hornblende phenocrysts, 
likely after pyroxene and possibly 
olivine 
Fine-grained subhedral crystals as 
inclusions in hornblende 
Fine-grained crystals and anhedral 
masses in chlorite matrix 

Comments 

Likely originally 
clinopyroxenite 

Chlorite 40 

Serpentine 
(antigorite) 

Orthopyroxene 
(enstatite) 

Clinopyroxene 

Olivine 

15->25 

10-<25 

8-15 

0-10 

II. OLIVINE WEBSTERITE 
Fine-grained, pale green, slightly 
pleochroic; occur in blades, mats 
consisting of fine flakes, and sub-
-radiating fibrous aggregates; 
locally subparallely aligned; pre
dominantly replace clinopyroxene, 
also orthopyroxene and olivine; 
have associated opaques 
Fine-grained, colourless; occurs in 
subradiating and patchy aggregates 
surrounding and replacing pyroxenes 
- have relist cores of orthopy
roxene and clinopyroxene; partially 
to completely replaces olivine 
Fine- to medium-grained (<.2mm); 
occurs in subhedral polygonal 
grains to anhedral ragged grains; 
partly to completely replaced by 
serpentine (bastite) and/or chlor
ite; intergrown with clinopyroxene 
Similar habit and replaced by some 
minerals (though in different 
amounts) as orthopyroxene 
Fine- to medium-grained subhedral 
polygonal grains, almost to comple
tely replaced by serpentine; 
(originally approximately 25 per
cent olivine present) 

ESTIMATED MOOAL MINERALOGY AND MINERAL HABIT OF 
ULTRAMAFIC INTRUSIVE ROCKS - GIBI LAKE AREA 
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Opaqt.es 2-3 

Olivine 
(including 
iddingsite) 

Orthopyroxene 

Chlorite 

>25 

10 

40 

Serpentine 
(antigorite) 
Opaques 

20 

5 

Fine-grained; occurs as: (1) sub
hedral polygonal to anhedral pris
matic grains with ragged edges, 
associated with chlorite, (2) 
acicular streaks associated with 
serpentine; (3) oriented dissemi
nated knots and wisps and (4) 
inclusions in pyroxene 

III. LHERZOLITE 
Fine-grained (<1 iron) equant fractured 
grains and 5-8 mm pods comprised of 
very fine grains (<.1mm); exten
sively replaced by serpentine, 
minor replacement by iddingsite, 
kelyphitic with orthopyroxene rims; 
originally >50 percent olivine 
Fine-grained (.7-.8mm) relict cores 
in mostly chloritized prismatic 
grains; originally >30 percent 
orthopyroxene 
Fine-grained fibriform grains in 
interstitial oriented patches wrap
ping around olivine and replacing 
orthopyroxene; anomalous grey 
colour under crossed Nichols 
Fine-grained needles and blades 
replacing olivine 
Fine-grained wisps and knots within 
chlorite patches; subparallely 
oriented 

Amphibole 60-65 
(tremolite-actinolite) 

Chlorite 

Plagioclase 

Serpentine 

Biotite 

7-15 

6-10 

0-5 

0-1 

IV. PLAGIOCLASE-BEARING ULTRAMAFIC ROCKS 
Fine- to medium-grained ragged 
prisms, blades and laths, pleo-
chroic from neutral to pale medium 
green; occur as single grains or in 
subradiating aggregates; likely re
placement of original pyroxene 
Very fine- to fine-grained (<.5mm) 
pale green ragged anhedral flakes; 
undulose extinction; felted masses 
wrap around amphibole; pseudo-
mo rp hie after orthopyroxene and 
olivine 
Fine-grained (<.5mm) ragged bent 
interstlal laths and prismatic 
grains; sericitized 
Fine-grained blades in aggregates 
after olivine 
Very fine-grained acicular grains; 
pleochroic in medium brown to 
colourless 

http://Opaqt.es


Opaques 1-2 
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Very fine-grained (<.2mm) anhedral 
angular interstitial grains; limo-
nite stained 

Hornblende 40-85 

Biotite 

Epidote 

Chlorite 

Clinopyroxene 

Carbonate 

0-12 

<1-10 

0-7 

0-5 

2-5 

Sphene 

Apatite 
Quartz 

<l-2 

<<1 
<<1 

V. HDRNBLENDITE, PYROXENE-BEARING HORNBLENDE 
Fine- to medium- to coarse-grained; 
pale- to medium- to dark-green 
pleochroism; subhedral to euhedral 
rhombic grains; coloured bands 
under crossed Nichols reflect sec
tor twinning; biotite laths within 
hornblende developed along original 
pyroxene cleavage planes; occur in 
three habits: (1) coarse-grained 
piokilitic anhedral equant turbid 
corroded grains with watery extinc
tion that are altered to carbonate 
+ epidote + quartz and contain in
clusions of opaques rimmed by 
sphene; fine-grained bladed (rhom
bic cross-sections) crystals with 
decussate texture in matrix; (3) as 
patchy replacement of clinopyroxene 
Very fine-grained (<.25mm) laths 
and flakes interstitial to, and as 
small laths parallel to cleavage in 
hornblende 
Very fine- to fine-grained green-
brown granular masses and subhedral 
crystals disseminated in horn
blende-rich matrix and as altera
tion within hornblende grains 
Fine-grained scaly aggregates 
interstitial to and alteration of 
hornblende 
Medium-grained (<2mm) subhedral 
corroded laths with turbid interi
ors; partially to completely re
placed by hornblende + carbonate; 
laths in decussate texture 
Fine-grained irregularly shaped 
poly-granular masses; interstitial 
to and in fractures in pyroxene and 
hornblende, and in matrix with 
opaques and sphene 
Fine-grained rounded irregular 
grains; and rims on opaques 
Fine-grained interstitial crystals 
Very fine-grained anhedral blebs in 
hornblende 
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Carbonate 

Opaques 

Epidote 

Sericite 

Plagioclase 

Hornblende 

4 

2 

1 

10 

2 

>80 
VI. PLAGIOCLASE-BEARING HORNBLENDE 
Coarse anhedral to subhedral grains 
usually in polygranular masses; 
sector twinning; muddy-looking 
centres likely represent partially 
altered pyroxene cores; pleochroic 
in green-yellow to medium green 
Medium-grained anhedral grains; 
polysynthetically twinned; altered 
to sericite 
Fine-grained sugary brown masses 
and small anhedral to subhedral 
grains 
Fine-grained laths as alteration of 
plagioclase 
Fine-grained anhedral grains inter-
stial to hornblende 
Fine-grained disseminated grains 

Originally 
possible plagio
clase-bearing 
pyroxenite 

THIN SECTIONS: 

I One sample (79NFT-62) 

II Two samples (80NFT-191, 8QNFT-64) 

III One sample (80NFT-193) 

IV Two samples (80NFT-290, 80NFT-60) 

V Three samples (79NFT-60, 79NFT-7, 80NFT-317) 

v: One sample (79NFT-13E) 
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TABLE 7: 
CHEMICAL ANALYSES OF ULTRAMAFIC INTRUSIVE ROCKS -

GIBI LAKE AREA 

Field 
Sample 
Number 80NFT-0643 80NFT-0644 

Si02 38.20 47.60 
A1 20 3 4.16 9.23 
Fe 20 3* 13.50 7.77 
MgO 29.10 15.50 
CaO 3.71 12.80 
Na 2o 0.10 1.09 
K 20 0.05 0.48 
TI0 2 0.25 0.15 
P 205 0.00 0.00 
MnO 0.20 0,14 
C0 2 0.45 2.77 
S 0.02 0.01 
Lol 9.80 4.90 
TOTAL 99.30 99.60 

80NFT-0645 79NFT-0007 79NFT-0061 

47.50 48.50 38.20 
13.20 7.69 4.06 
8.71 8.39 13.50 
12.40 19.20 30.10 
14.80 10.50 3.68 
0.58 1.16 0.04 
0.28 1.24 0.00 
0.25 0.43 0.23 
0.00 0.18 0.00 
0.14 0.14 0.19 
0.24 0.10 0.48 
0,01 0.02 0.03 
1.90 2.60 9.60 

99.80 100.00 99.60 

Ba 30 210 
Be -1 -1 
Co 119 58 
Cr 3890 735 
Cu 6 10 
Li -3 16 
Mo -10 -10 
Nb 2 -1 
N5 1350 350 
Pr- -10 -10 
Sc 9 24 
Sr 7 75 
V 65 90 
Y 3 4 
Zn 83 53 
Zr 10 8 

•Total iron expressed as Fe 203 
**Not determined 

100 N N 
- 1 0 0 
50 T T 
615 
13 D D 
10 E E 

-10 T T 
-1 E E 

210 R R 
-10 M M 
25 I I 
50 N N 
130 E E 
6 0 0 

52 
11 

Sample Number 
80NFT-0643 
80NFT-0644 
80NFT-0645 
79NFT-0007 
79NFT-0061 

Longitude 
94.13139 
94.12986 
94.12861 
94.33130 
94.33081 

Latitude 
49.64250 
49.64236 
49.64222 
49.64000 
49.62000 

Field Classification 
Periodotite (Lherzolite) 
Hornblendite/Pyroxenite 
Hornblendite/Pyroxenite 
Hornblendite/Clinopyroxenite 
Peridotite (Lherzolite) - possible flow* 



- 1 0 0 -

F\8LE 8: 
ESTIMATED MODAL MINERALOGY (FIVE THIN SECTIONS) OF 

MAFIC INTRUSIVE ROCKS - GIBI LAKE AREA 

Mineral Range (percent) Average Percent (N=5) 

Plagioclase"*" 10-55 28 

Amphibole* 25-80 59 

Quartz* 1- 6 3 

Biotite** 2-15 5 

Opaques* <1- 2 1 

Potassic Feldspar** <1- 5 1 

Clinopyroxene*** 0- 6 1 

Epidote* 1- 5 2 

Apatite* <1 <1 

Carbonate*** <1 <1 

Zircon*** <<1 <<1 

Sphene*** <<1 <<1 

• In all five thin sections 
* Hornblende in three thin sections, tremolite-actinolite in two 
** In three thin sections 
*** In two thin sections 
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CHEMICAL ANALYSES OP MAFIC INTRUSIVE ROCKS -

GIBI LAKE AREA 

Field 
Sample 
Number 80NFT-0647 80NFT-0648 80NFT-0649 80NFT-06_5 0 

Si0 2 53.40 50.50 48.50 57.90 
A 1 2 0 3 14. 70 14.40 8.57 15.50 
F e 2 0 3 * 8.27 9.66 8.91 7.06 
MgO 8.11 9.76 15.00 6.00 
CaO 8.57 8.67 10.60 5.61 
NaoO 3.28 2.96 1.89 3.58 
KoO 1.13 1.22 1.50 1.72 
Ti0 2 0.73 0.81 0.56 0.54 
P 2 0 5 0.24 0.18 0.22 0.07 
MnO 0.14 0.14 0.14 0.11 
C 0 2 0.10 0.08 1.07 0.15 
S 0.04 0.06 0.27 0.02 
LOI 1.20 1.30 2.70 0.90 
TOTAL 4 4 . 3 6 4 $ .$0 9 6 . 5 6 ~9ff79ff 

Ba 
Be 
Co 
Cr 
Cu 
Li 
Mo 
Nb 
Ni 
Pb 
Sc 
Sr 
V 
Y 
Zn 
Zr 

400 
1 

29 
376 
109 
14 

-10 
2 

115 
-10 
14 

500 
155 
14 
96 
50 

330 
1 

38 
390 
72 
17 

-10 
-1 

220 
-10 
12 

480 
165 
13 
97 
40 

380 
-1 
42 

1300 
54 
19 

-10 
-1 

290 
-10 
13 

255 
115 
11 
92 
55 

440 
-1 
23 
194 
14 
18 

-10 
-1 
70 

-10 
13 

270 
1 10 
13 
74 
65 

Field Sample 
N umber 
8TTNFT-064? 
80NFT-0648 
80NFT-0649 

80NFT-650 

Longitude 
9 4 . 1 1 1 3 $ 
94.11070 
94.10847 

94.10583 

Latitude 

49.63972 
49.63944 

49.63750 

Field Classification 
Gabbro 
Gabbro 
Gabbro (top of 
differentiated ultra
mafic sill) 
Gabbro/Leucogagbro 



TABLE 10: -102-

Mineral 

Major Minerals** 
Plagioclase 
(Oligoclase) 

Range (percent) 

45 - 75 

Average Percent* 

56 

Quartz 10 - 30 25 

Microcline <5 - 15 6 

Biotite <2 - 8 6 

Epidote and/or 
Zoisite 2 - 5 3 

Accessories 
Hornblende* ** 

Muscovite*** 

Zircon 

Sphene 

Apatite 

Opaques 

* Based on six thin sections 
** Present in all thin sections 
*** Present in two thin sections 

ESTIMATED MODAL MINERALOGY OF 
BIPENMOEJOE LAKE INTRUSION 
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Field 
Sample 
Number 80NFT-0639 80NFT-0640 80NFT-0641 80NFT-0642 80NFT-0646 

Si0 2 

AI2O3 
Fe?03* 
MgO 
CaO 
NaeO 
K 20 
Ti0 2 

P2O5 
MnO 
C0 2 

S 
Lol 
TOTAL 

49.30 49.20 49.10 47.30 47.90 
13.30 13.80 15.90 14.10 11.30 
14.70 14.20 7.98 10.50 13.70 
7.05 6.94 8.75 11.20 11.20 

10.80 11.50 13.50 12.80 11.60 
1.77 1.92 1.88 0.95 1.41 
0.22 0.30 0.19 0.81 0.30 
0.89 0.87 0.35 0.29 0.61 
0.03 0.04 0.00 0.00 0.01 
0.22 0.27 0.13 0.14 0.21 
0.17 0.34 0.68 0.16 0.11 
0.05 0.03 0.01 0.01 0.02 
0.70 0.90 1.40 1.90 1.10 
99.00 99.90 99.20 100.00 99.40 

* All iron expressed as Fe 203 

Ba 90 150 
Be 1 -1 
Co 46 49 
Cr 18 370 
Cu 148 88 
Li 8 6 
Mo -10 -10 
Nb 3 2 
Ni 50 100 
Pb -10 -10 
Sc 30 25 
Sr 65 60 
V 255 240 
Y 18 15 
Zn 88 98 
Zr 25 30 

100 200 80 
-1 -1 -1 
35 53 57 
315 695 835 
45 12 58 
4 14 9 

-10 -10 -10 
-1 -1 2 

111 192 230 
-10 -10 -10 
25 25 23 
80 100 70 

130 135 185 
9 7 13 

48 56 112 
13 12 22 

Sample Number 
80NFT-0639 
80NFT-0640 
80NFT-0641 
80NFT-0642 
80NFT-0646 

Longitude 

94.13389 
94.13278 
94.13194 
94.12528 

Latitude 
49.64306 
49.64278 
94.64264 
94.64250 
94.64194 

Field Classification 
Massive Basalt Flow 
Pillowed Basalt Flow 
Porphyritic Basalt Flow 
Porphyritic Basalt Flow 
Massive Basalt Flow 

CHEMISTRY OF DOGTOOTH LAKE MAFIC METAVOLCANICS 
GIBI LAKE AREA 



TABLE 12: 

Field 
Sample 
Number 

Si02 
A1 20 3 

Fe203* 
MgO 
CaO 
Na 20 
K 20 
Ti0 2 

P205 
MnO 
CO2 
S 
Lol 
TOTAL 

-104-

CHEMISTRY OF GIBI LAKE METAVOLCANICS -
GIBI LAKE AREA 

79NFT-0045 79NFT-0032 GC7* GC 8 GC 9 GC 10 GC 41 

54.30 47.40 48.323 46.372 46.415 47.991 46.069 
18.20 14.10 17.568 16.159 13.020 15.573 12.581 
8.30 11.80 13.988 15.002 12.345 11.902 11.596 
3.75 10.40 5.014 7.052 11.235 8.305 9.476 
7.74 9.69 9.037 8.747 9.631 9.307 9.628 
4.11 2.66 1.920 1.393 1.348 1.673 2.029 
2.19 1.55 1.793 2.383 1.670 1.973 0.606 
0.72 0.88 0.981 1.022 0.801 0.855 0.741 
0.78 0.21 0.235 0.232 0.211 0.252 0.186 
0.16 0.20 0.189 0.244 0.200 0.194 0.163 
0.11 0.12 
0.01 0.01 
0.80 1.30 1.166 0.893 1.829 1.285 5.484 

100.50 100.20 TOO.214 99.499 98.705 99.310 98.559 

* All iron expressed as Fe203 

N N 
Ba 0 0 636 1190 501 391 186 
Cr T T 93 109 825 356 518 
Nb 9.4 10.2 9.6 10.4 10.9 
Ni D D 26 49 211 85 89 
Rb E E 36 46 38 40 15 
Sr T T 715 734 399 632 583 
V E E 367 444 330 342 322 
Y R R 31.5 33.9 31.8 33.5 27.6 
1 , 
L. ; M M 47.3 49.8 25.1 39.2 29.4 

I I 
N N 
E E 
0 D 

* GC Data from Caldwell (1981) 

Latitude 
79NFT-0045 
79NFT-0033 
GC7 
GC8 
GC9 
GC10 
GC41 

Field Classification 
94.33179 49.60999 
94.33081 49.63100 

See 
Caldwell (1981) 

for location 

DSample Number Longitude 

Basalt Flow-Top 
Basalt Flow-Base (cumulate) 
Basalt Flow 
Basalt Flow 
Basalt Pillow Breccia 
Basalt Flow 
Basalt Flow 

) Not 
Plotted 



TABLE 13: 

Number 
Company on Map 

Dome Exploration (Canada) 1 
Ltd. 

Hutchinson. P. (Stella- 2 
Blue Star Occurrence) 

Macassa Mines Ltd. 3 

Rexora Mining Corporation 4 
Ltd. 

Schack, 0., Oensen, A. 5 

Stone, E.3. 6 

Triggs Mine 7 

Witch Bay Gold Mines Ltd. 8 

1 Airborne magnetometer survey 
3 Ground magnetic survey 
5 Diamond drilling 
7 Trenching 

LIST OF PROPERTIES, GIBI LAKE AREA 

Work Done Year Done 
Toronto 

File Number Comments 

1,2 
1 

5 

5,7 

5,6,7 

5 

5 

8 
5 

1972 
1972 
1972-1973 
1973,1974 

1890's,1900's 

2.1078 
2.1081 
2.1338 

1961 

1951 

1970 

1960 

1898-1901 
1951 

63A.108 

2 Airborne electromagnetic survey 
4 Ground electromagnetic survey 
6 Geological mapping 
8 Underground development 

Regional Geologists' Files 
Kenora; Carter (1901), Row 
(1898, 1899); see Stone, 
E.3. 

see Witch Pay Gold Mines 
Ltd.; see Triggs Mtne 

see Hutchinson, P. 

Regional Geologists' Files 
Kenora (Triggs; Rexora 
Mining Corporation 
Limited; Row (1898, 1899, 
1900, 1901) Beard and 
Garratt, 1976) 

Regional Geologists' Files 
Kenora; see Rexora Mining 
Corporation Ltd.; Sinclair 
et al, 1937; Thomson, 
1936; Row (1898, 1899, 
1900, 1901) 



TABLE 14: DIAMOND DRILLING BY DONE EXPLORATION (CANADA) LIMITED - ZONE A 

Claim 
Number 
K365933 

K365928 

K365928 

K365927 

K365929 

K365940 

K365907 

K365918 

K365918 

K365916 

Hole 
Number 
56-2 

56-3 

56-3A 

56-4 

56-5 

56-6 

56-7 

56-8 

56-10 

56-9 

Length 

(313') 

(82') 

(303') 

(403') 

(300') 

(303') 

(512*) 

(300') 

(335') 

Year 
Drilled 
1974 

1974 

1974 

1974 

1974 

1974 

1974 

1974 

1974 

1974 

Geology Reported in Drill Logs 
Intermediate tuff, minor mafic tuff and flows; quartz stringers; 
carbonate and sericite alteration; pyrite disseminated in mafic tuff 

Intermediate tuff, minor metasediments (chert, argil lite, wacke); 
metasediments locally graphitic; pyrite and specks of sphalerite 

Intermediate crystal tuff 

Intermediate to felsic tuff, minor mafic tuff; quartz-carbonate 
veins; mafic tuff locally graphitic; pyrite and pyrrhotite, specks of 
chalcopyrite 

Intermediate to felsic tuff; pyrite streaks and disseminations 

Intermediate to felsic tuff, minor mafic tuff, 23 metres of pebbly 
wacke; chlorite and carbonate alteration; disseminated pyrite and 
pyrrhotite 

Intermediate tuff with metasedimentary bands; argil1itejlocally 
graphitic and pyritic; pyrrhotite and specks of sphalerite 

Intermediate flows and tuffs, minor felsic to intermediate tuffs; 
graphitic section in mafic tuff; chlorite and carbonate alteration; 
sphalerite bands, pyrite, minor chalcopyrite, galena; locally zones 
with 10 percent pyrrhotite + pyrite + sphalerite (minor) 

Intermediate to felsic tuffs with diorite and intermediate flows; 
quartz-carbonate veins; pyrrhotite and pyrite, minor 
sphalerite-bearing zones; specks of chalcopyrite, magnetite 

Mafic flows and tuffs, minor intermediate to felsic tuff; mafic tuff 
locally graphitic with pyrite and pyrrhotite, locally chalcopyrite 

o 

l 



TABLE 15: DIAMOND DRILLING BY DOME EXPLORATION (CANADA) LIMITED - ZONE B 

Claim 
Number 

K342882 

K241413 

K342879 

K342874 

K342874 

K241594 

K241609 

K342885 

K42903 

Hole 
Number Length 

55-3 

55-4 

55-5 

55-7 

55-9 

(308*) 

(308') 

(406') 

55-6A (42') 

55-6B (307') 

(405') 

(310*) 

55-10 (302') 

55-11 (335*) 

Year 
Drilled Geology Reported in Drill Logs 
1973 Mafic to intermediate flows, gabbro; quartz-carbonate stringers; 

pyrrhotite and chalcopyrite 

1973 Intermediate to mafic flows, minor mafic tuff; siliceous tuff band 
carries 15 percent pyrrhotite + 2 percent chalcopyrite; 
disseminations of pyrrhotite and pyrite 

1973 Mafic to intermediate flows, gabbro, minor mafic tuff and cherty 
tuff; quartz-carbonate stringers; pyrrhotite, chalcopyrite 

1974 Intermediate to mafic flows 

1974 Intermediate to mafic flowB, minor mafic tuff; carbonate and chlorite 
alteration; pyrite, pyrrhotite, chalcopyrite 

1973 Intermediate to mafic flows; quartz-carbonate veins; pyrrhotite, 
pyrite, chalcopyrite 

1973 Intermediate to mafic flows, carbonate stringers; pyrite, pyrrhotite, 
chalcopyrite in shear zones 

1974 Intermediate to mafic flows, quartz-carbonate stringers; pyrite, 
pyrrhotite, chalcopyrite, sphalerite 

1973 Intermediate to mafic flows; minor mafic tuff and cherty tuff; 
carbonatization; mafic tuff has pyrrhotite, pyrite, sphalerite; 
cherty tuff has 10 to 15 percent pyrrhotite 

o 



TABLE 16: DIAMOND DRILLING BY REXORA MINING CORPORATION LIMITED 

Claim 
Number 

Hole 
Number Length 

Year 
Drilled Geology Reported in Drill Logs 

K13746 1A (58') Strongly foliated mafic metavolcanics; quartz veins and stringers; 
disseminated pyrite. pyrrhotite and minor chalcopyrite in quartz 
veins and stringers 

K13746 2A (35.5') Same as for hole 1A 

K13746 3A (26.5') Mafic metavolcanics; carbonate veining; disseminated pyrite 

K13777 (299.6') Mafic metavolcanics; quartz stringers; disseminated pyrite 

K13777 2* (26.6') Mafic metavolcanics 

K13777 (50«) Mafic to intermediate metavolcanics; quartz and carbonate stringers; 
disseminated pyrite. chalcopyrite 

K13777 2* (50«) Mafic metavolcanics. locally sheared; quartz stringers; disseminated 
pyrite, chalcopyrite 

K13777 3 (52«) Same as for hole 2 

K13777 4 (17.5') Mafic metavolcanics; disseminated pyrite 

o 
00 
I 

* Author is unsure whether there are separate holes or duplication of data for first fifty feet of each hole. 



















Fig 10 J e n s e n Cat ion Plot of the D o g t o o t h and Gibi L a k e m e t a s e d i m e n t s 

















Photo 8: Pillowed porphyritic flow on shoreline at west end of Gibi 
Lake. Pillows are very irregular in form (no tops 
determinable) and pillowed unit is narrow and confined 
between mafic ash and crystal lapilli tuffs (see Photo 1 ) . 
Phenocrysts within pillows are subhedral amphibole. Pillow 
selvages are locally discontinuous (top surface, top of 
photo faces south). 
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Photo 9: Close-up of amphibole-phyric mafic flow located on the 
shoreline in the central part of Gibi Lke. Amphibole 
crystals (dark grey) are subhedral to euhedral and average 
approximately 2 cm in size. Note apparent selvage; it is 
not continuous on outcrop surface and may mark an area 
within the flow that had a different cooling rate than the 
main part. Fine light grey zones may be selvages. (Top 
surface, top of photo faces north). 
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Photo 11: Porphyritic mafic flow between thinly laminated 
intermediate tuffs and thickly bedded mafic tuffs on 
shoreline at west end of Gibi Lake. Thickly bedded mafic 
tuffs (see Photo 1) to the north (Top of photo) contain 5 
mm to 1 cm crystals and broken crystals of amphibole set in 
an ash matrix of fine-grained amphibole, chlorite, epidote, 
carbonate and opaque minerals. Intermediate tuffs (bottom 
of photo) consist of ash-sized plagioclase, amphibole, 
chlorite, quartz, epidote, carbonate and opaques. 
Porphyritic flow locally has (pseudo) pillowed appearance. 
Note 5 mm to 1 cm stumpy euhedral crystals of amphibole 
that are identical to those in mafic tuffs to the north 
(Top surface, top of photo faces north). 
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Photo 12: Stretched, Isolated pillow breccia on Highway 71 south of 
access road to Andy Lake. Pillow fragments weather high; 
hyaloclastite matrix that has been extensively biotitized 
weathers low. Pillow breccia unit is situated between 
pillowed (as shown in photo 7) and massive flows. (Photo 
of side of outcrop looking south). 
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Photo 13: Intermediate ash flow deposit on Highway 71 south of Andy 
Lake. Dark coloured clasts could have originally been 
pumiceous. Unit is foliated and clasts appear to be 
tectonically flattened (Photo of side of outcrop looking 
north). 



-131-

Photo 14-: Intermediate tuff brecci a-sized fragmental rock on 
shoreline in central part of Gibi Lake. Clasts are 
fine-grained white weathering intermediate to slightly 
felsic In composition set in intermediate to slightly mafic 
grey to dark grey tuffaceous matrix (top surface, top of 
photo faces north). 
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Photo 15: Intermediate, pyroclastic breccia-sized fragmental rock on 
shoreline in central part of Gibi Lake. White to light 
grey high weathering intermediate to slightly felsic 
metavolcanic and dark grey low weathering intermediate to 
slightly mafic metavolcanic clasts. Note rhombic to 
elongated diamond shape of some clasts; also note how some 
clasts appear to be Interconnected (Top surface, top of 
photo faces west). 
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Photo 16: Pyroclastic, breccia-sized fragmental rock on shoreline at 
west end of Gibi Lake. Fine-grained, locally vesicular 
(pumiceous) dark grey to black mafic phase; intermediate 
light grey to white feldspar-phyric phase. (Top surface, 
top of photo faces west). 
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Photo 17: Flame structures in thickly bedded wacke-siltstone on 
Highway 71 north of public access road to Graphic Lake 
indicating tops to the north (Top of photo). Possibly some 
accentuation of flame structures by folding though they 
could be purely of tectonic origin (outcrop situated just a 
few metres south of folded metasediments shown in photo 
3 1 ) . (Top surface, top of photo faces north). 
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Photo 18: Oligomictic paraconglomerate on shoreline of bay at east 
end of Gibi Lake. Framework consists of intermediate to 
felsic rounded to semi-rounded, often drawn out, 
predominantly pebble-size clasts. There are minor amounts 
of cobble and uncommonly boulder (1 by .75 metre)-sized 
clasts. Matrix is fine-grained and consists of 1 mm 
plagioclase crystals (5 to 30 percent, elongate), up to 3 
mm amphibole crystals and minor up to 2 mm euhedral 
magnetite crystals. This unit grades into well bedded, 
medium-bedded to thinly laminated arenites to feldspathic 
wackes to siltstone (see Photo 1 9 ) . Bedding is locally 
disrupted by multiple fractures. Interpreted to be 
redeposited and moderately reworked pyroclastic material. 
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Photo 19: Well bedded, medium-bedded arenites to feldspathic 
wackes/siltstones on shoreline of bay at east end of £ibi 
Lake. Interbedded with oligomictic paraconglomerate shown 
in Photo 18. These metasediments are intercalated with 
dominantly pyroclastic units and may have formed during a 
hiatus In pyroclastic volcanism. (Top surface, top of 
photo faces north, graded bedding indicate beds face 
north). 







. 1 39-

Photo 22: Ultramafic rock exposed in road cut on Highway 71 west of 
Dogtooth Lake. Porphyritic, sieve-textured magnetites are 
dark grey to black, high-weathering grains intercumulate to 
low-weathering light grey ultramafic host. (Side of 
outcrop, looking wes t ) . 
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Photo 23: Intrusion breccia on Highway 71 south of Dogtooth Lake. 
Fine-grained, mafic metavolcanic xenoliths (dark grey; are 
subangular to subrounded and are set in a slightly 
leucocratic gabbro matrix (light grey). Some alteration of 
the mafic metavolcanics has occurred adjacent to narrow 
injections of gabbro along fractures (Top surface, top of 
photo faces north). 
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Photo 27: Moderately fractionated, inhomogeneous diatexitic 
beryl-bearing pegmatite cutting wacke-siltstone 
metasediments on Highway 71 south of public access 
road to Graphic Lake. Aplitic zone (bottom) contains 
garnet layers comprised of individual garnet crystals 
that may have been derived intact from partially 
melted sediments. Aplitic zone grades to north (top 
of photo) into zone consisting of coarse-grained green 
muscovite, potassic feldspar, plagioclase, and quartz 
with minor apatite and magnetite and trace beryl 
(fine-grained green 'emerald' and coarse-grained 
white-yellow crystal-line varieties). Pegmatite has 
central quartz zone (not observable in this photo). 
It is asymmetrically zoned (as are all pegmatites of 
this type) with the southern aplitic plus 
coarse-grained zones thicker than their northern 
equivalents (Top surface, top of photo faces north). 
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Photo 28: Quartz-tourmaline vein (dark black vein in centre of 
photo) cutting monzodiorite 0.8 km southwest of Tower 
Lake. These veins in general vary from less than 3 cm 
to in excess of 1 m wide and can be traced along 
strike for several 10's of metres. They more commonly 
cut the supracrustal sequence though as shown in the 
photo they are uncommonly present in the granitoids. 
Cuts earlier quartz vein (white) on left side of 
photo. (Top surface, top of photo faces east). 
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Photo 29: Andalusite-bearing mudstone on Highway 71 north of 
public access road to Graphic Lake. Andalusite 
crystals weather high and vary in size from 1 mm to 3 
cm though averaging approximately 0.5 cm. They have a 
white to purplish grey colour. In thin section it can 
be seen that they have altered to an assemblage of 
quartz + muscovite + andalusite. Locally individual 
crystals are fringed by fine-grained fibrolite 
blades. Individual beds are comprised of upwards of 
60 percent andalusite (Top surface, top of photo faces 
norths . . 

f 
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Photo 32: Kink folds developed in thinly bedded wackes and 
siltstones of the west end of Gibi Lake. Outcrop lies 
within Witch Bay Deformation Zone (Top surface, top of 
photo faces north). 
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Photo 33: Deformed tuffaceous units situated within Witch Bay 
Deformation zone on shoreline at west end of Gibi 
Lake. Tuff units vary from thinly laminated to 
thickly bedded. Appear to be combination of axial 
planar similar folds and later kink folds (Top 
surface, top of photo faces north). Note 
non-penetrative shear planes bounding penetratively 
deformed folded zones. Also note finely folded quartz 
vein (white). (Ductile deformation followed by 
brittle deformation?) 
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Photo 35: Buff-coloured devitrified pseudotachylite in 
wacke-siltstone metasediments on Highway 71 north of 
public access road to Graphic Lake. Pseudotachylite 
oriented at very slight angle to bedding (Top surface, 
top of photo faces north, pencil points to 
pseudotachylite). 
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MARGINAL NOTES - GIBI LAKE AREA 

Location and Access 

The map area comprises portions of the four contiguous 

townships of Code, Work, McMeekin and le May. The town of Sioux 

Narrows is approximately 25 km to the south and Kenora 30 km to 

the northwest. Highway 71 passes through the central part of the 

map area. Logging- and camp-access gravel roads from the main 

highway provide access to the entire area. 

MINERAL EXPLORATION 

Exploration, concentrating on gold, was initiated within the 

map area during the late 1890s and continued into the early 

1900s. Underground development and considerable trenching was 

undertaken during this period at the Triggs and Stella prospects 

situated in the northwest corner of Code Township. Sporadic 

activity continued at and in the vicinity of the Stella prospect, 

with additional trenching occurring during the periods 1935-1937 

and 1946-1948, and diamond-drilling by E.J. Stone in 1960. A 

bulk sample was taken from the Triggs prospect in 1950. In 1953 

Rexora Mining Corporation Limited carried out geological mapping 

and diamond-drilling in the immediate vicinity of the Triggs 

mine, and diamond drilling north of Hook Lake. Further diamond 

drilling near the Triggs prospect was conducted by Macassa Gold 

Mines Limited in 1960. D. Schack and A. Jensen (Olympia Gold 

Mines Limited) carried out diamond drilling west of Hook Lake in 

1970. Dome Exploration (Canada) Limited carried out airborne and 
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ground magnetic and electromagnetic surveys and follow-up diamond 

drilling on several claim groups north, west and south of Gibi 

Lake in the period 1972-1976. 

GENERAL GEOLOGY 

The Gibi Lake area comprises the eastern part of the Lake of 

the Woods Metavoicanic-Metasedimentary Belt situated within the 

western part of the Wabigoon Subprovince of the Superior 

Province. 

Generally east-trending, isoclinally folded metavolcanics and 

metasediments, intruded by mafic to ultramafic and intermediate 

to felsic intrusions, occupy the central and southern parts of 

the map area. These rocks are bounded to the north, east and 

southeast by felsic to intermediate intrusions possibly of 

batholithic proportions. A diabase dike and minor glassy 

'basaltic' diabase dikelets (Proterozoic) post-date all other 

bedrock units which are Archean in age. Pleistocene and Recent 

deposits cover substantial portions of the bedrock. 

The metavolcanic, metasedimentary and mafic to ultramafic 

intrusions have been metamorphosed from the greenschist to lower 

almandine amphibolite rank. 

Interpretation of fold types is based on the mapping portrayed 

here and subsequent mapping by the author and regional 

interpretation by G.W.Johns of the Ontario Geological Survey. 

Intrusion of internal and bounding granitoid bodies deformed and 

reoriented the earlier developed isoclinal folds. A major east 

to northeast-trending zone of shearing, the "Crow Duch Lake-Witch 
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Bay Shear Zone" extends from Witch Bay of Lake of the Woods 

through the northern portion of Gibi Lake. Other zones of 

shearing having the same trend are also present. Diabase dikes 

intrude northwest-trending fractures. Late faulting along 

northeast to north-northeast trending fractures have displaced 

the diabase dike and developed pseudotachylite in the 

southeastern part of the area. 

ECONOMIC GEOLOGY 

Indications of gold, base metals, nickel, iron and beryl and 

tourmaline mineralization have been found in the map area. 

Mineral occurrences in the map area fall into four 

categories: 

1) Gold-bearing quartz + carbonate (uncommon) veins and 

shear zones in mafic metavolcanics and intermediate 

pyroclastics wherein the gold appears to be associated 

with sulphide mineralization. 

2) Interbanded chert and magnetite ironstone in 

metasediments 

3) Beryllium-bearing pegmatite dikes 

4) Base metal sulphide occxirrences associated with 

a) mafic metavolcanics and 

b) intermediate, mafic and felsic tuffs commonly with 

associated graphite 

Gold and copper mineralization in the Wendigo Mine (a past 

producer) west of the map area is associated with folded, 

differentiated, ultramafic to mafic intrusions. This zone of 
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intrusions extends into the map area south of Stella Lake to as 

far east as Dogtooth Lake and deserves attention as a potential 

exploration target for similar gold-copper mineralization and 

perhaps also nickel and platinum group elements. 

Reexamination of the known gold occurrences (see List of 

Properties and Occurrences) particularly those associated with 

the Crow Dulk Lake-Witch Bay Shear Zone and follow-up 

electromagnetic and I.P. surveys to outline possible extensions 

of the shear zones is warranted. 

Quartz-tourmaline and tourmaline veins and masses (not shown 

on map-face) appear to be located along east-to 

northeast-trending fracture zones and zones of biotitization and 

mark zones of extensive potassic hydrothermal fluid flow. As 

gold is known to be often found in areas that have undergone 

potassic metasomatism these zones could have potential for 

localization of mineralization in favourable structural sites. 

The chemical metasediments may have potential for hosting 

precious and base metals. 
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METAL AND MINERAL OCCURRENCE 
Au gold 

cp chalcopyrite 

py pyrite 
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LIST OF PROPERTIES AND OCCURRENCES 

1) Dome Exploration (Canada) Limited 

2) Hutchinson, P. (Stella-Blue Star Occurrence) 

3) Macassa Mines Limited 

4) Rexora Mining Corporation Limited 

5) Schack, O., Jensen, A. 

6) Stone, E.J. 
7) Triggs Mine 

8) Witch Bay Gold Mines Limited 
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SOURCES OF INFORMATION 

Geology by N.F. Trowell and assistants, 1979, 1980. 

Geology is not tied to surveyed lines. 

Geological and geophysical maps and reports of mining companies 

Geology of the Whitefish Bay Area, Lake of the Woods, Kenora 

District, by N.H.C. Fraser, 1943; Ontario Department of Mines, 

Vol.52, with geological map 52C, 1 inch to 1 mile. 

Geology of the Bigstone Bay Area, Lake of the Woods, District of 

Kenora, by G.G. Suffel; Ontario Department of Mines, Vol.39, 

pt.3, with map 39f, 1 inch to 1 mile. 

Gibi Lake Area, Kenora District; Ontario Geological Survey, 

Preliminary Map P.2044, Kenora Data Series, Scale 1:15,840 or 1 

inch to 1/4 mile, by Scott Rivett and A.D. MacTavish, 1980. 

Aeromagnetic map 1178G (ODM-GSC Aeromagnetic Map, 19 ) 

Magnetic declination in the area was 6°E 1980. 
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LEGEND 

PHANEROZOIC 
CENOZOIC 

QUATERNARY 
RECENT 

Swamp, lake and stream deposits 
PLEISTOCENE 

Sand, gravel and clay 
Unconformity 

PROTEROZOIC 
Late Mafic Intrusive Rocks 

7 Diabase Dikes 
Intrusive Contact 

PRECAMBRIAN 
ARCHEAN 

INTERMEDIATE TO FELSIC INTRUSIVE ROCKS 
6 Unsubdivided* 
6a Tonalite, trondhjemite 
6b Granite, granodiorite 
6c Quartz diorite, diorite 
6d Monzodiorite, monzogabbro 
6e Aplite 
6f Pegmatite 
6g Plagioclase-phyric intermediate to felsic intrusive 

rocks 
6h Xenolithic intermediate to felsic intrusive rocks 
6j Biotite-bearing intermediate to felsic intrusive 

rocks 
6k Epidotitic intermediate to felsic intrusive rocks 
6m Fine-grained intermediate to felsic intrusive rocks 
6n Hornblende-bearing intermediate to felsic intrusive 

rocks 
6o Clotty intermediate to felsic intrusive rocks 
6p Potassium feldspar-phyric intermediate to felsic 

intrusive rocks 
Intrusive Contact 

MAFIC TO ULTRAMAFIC INTRUSIVE ROCKS 
5 Unsubdivided 
5a Gabbro 
5b Leucogabbro 
5c Diorite 
5d Quartz gabbro 
5e Peridotite 
5f Pyroxenite 
5g Hornblendite 
5h Amphibole-phyric mafic to ultramafic intrusive rocks 
5k Xenolithic mafic to ultramafic intrusive rocks 
5m Magnetite-bearing mafic to ultramafic intrusive rocks 
5n Magnetite-phyric mafic to ultramafic intrusive rocks 
5o Monzogabbro, monzodiorite 

Intrusive Contact 
METAVOLCANICS AND METASEDIMENTS 

CLASTIC METASEDIMENTS 
4 Unsubdivided 
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4b Arkose 
4c Wacke 
4d Mudstone 
4e Siltstone 
4f Feldspathic arenite 

CHEMICAL METASEDIMENTS 
3 Unsubdivided 
3a Magnetite ironstone 
3b Chert 

METAVOLCANICS 
INTERMEDIATE TO FELSIC METAVOLCANICS 

2 Unsubdivided 
2a Tuff 
2b Lapilli tuff 
2c Lapillistone, tuff-breccia 
2d Pyroclastic breccia 
2e Autoclastic breccia 
2f Feldspar crystal tuff 
2g Amphibole (pyroxene) phenoclast crystal tuff 
2h Pumiceous intermediate to felsic metavolcanics 
2j Lithic pyroclastics 
2k Amygdaloidal intermediate to felsic metavolcanics 
2m Porphyritic flows 
2n Quartz crystal tuff 

MAFIC TO INTERMEDIATE METAVOLCANICS 
1 Unsubdivided 
la Massive flows 
lb Pillowed flows 
lc Feldspar-phyric flows 
Id Amphibole (pyroxene)-phyric flows 
le Amygdaloidal flows 
If Tuff 
lg Lapilli tuff, lapillistone 
lh Feldspar crystal tuff 
lj Amphibole (pyroxene) phenoclast crystal tuff 
lk Quartz crystal tuff 
lm Lithic pyroclastics 
In Tuff-breccia 
lo Pumiceous mafic to intermediate metavolcanics 

* Unsubdivided refer to outcrops interpreted from air photos, and 
not visited by the field party to which the general code is 
assayed. 



GEOLOGICAL AND MINING SYMBOLS f̂ oR OFR 'S&Z'l - G i b e L o - V i ^ A r e ^ 

INSTRUCTIONS 

T h i s H i t o f s y m b o l s r e p l a c e s t i l p r e v i o u s f i s h i n d c o n t a i n * s o m e s i g n i f i c a n t 
c h a n g e s e n d o m i s s i o n s . I t s h o u l d b e u s e d i n c o n j u n c t i o n w i t h I n s t r u c t i o n s t o 
A u t h o r s . T h e i n t r o d u c t i o n o f s s y m b o l n o t c o n t a i n e d i n t h i s l i l t i s c o s t l y a n d 
r e q u i t e s t h e d i r e c t a u t o m a t i o n o f t h e C h i e l G e o l o g i s t . E x c e p t w h e r e 
I n d i c a t e d ( n t h e s i d e n o t e s t h e t e x t a c c o m p a n y i n g a s y m b o l c a n n o t b e c h a n g e d . 

N O U S 

A S h o w t h e d i p o f I s t r u c t u r e , c o n t a c t e t c . b y a s h o r t l i n e ( o r a r r o w t o i n d i c a t e 
t o p d e t e r m i n a t i o n ) d r a w n f r o m t h e s y m b o l . D o n o t u s e a s e p a r a t e d e t a c h e d 
s t r i k e e n d d i p s y m b o l . T h e a c t u a l d i p r e a d i n g m a y b e s h o w n . 

E x a m p l e -

B . W h e n s u b m i t t i n g e p r e l i m i n a r y o r f i n a l m a p m a n u s c r i p t , c h e c k o f f , i n t h e 
O C C U R S b o x , s y m b o l s u s e d o n t h e m a p l a c e . 

C . C a r t o g r a p h e r s m u s t n o t e t h a t i f s y m b o l s 1 -38 i n c l u d i n g t y p e a r e n o t f o u n d 
o n t h e m a s t e r s y m b o l s s t r i p f i l m p o s i t i v e s , t h e y m u s t b e s c r i b e d o r s t u c k u p 
l o m a t c h m a p f a c e t r e a t m e n t . 

D . T y p e s t y l e a n d s i t e i n b l o c k s i . t o h . i s n o t a n a u t h o r i t y f o r m a p f a c e u s e . 

SYMBOLS THAT M U S T BE LABELLED ON M A P FACE. 

DO NOT REPEAT I N SYMBOL LIST. (SEE NOTE P) . 

c=y T r e n c h 

00 T r e n c h e s 

T e s t p i t . 

E x p l o r a t i o n t r e n c h i n g . 

A d i t . 

O C C U R S 
( N o t e B ) 

• 
• 
D 

S e n d o r g r a v e l f e a t u r e . L a b e l t h e s p e c i f i c f e a t u r e . U s e r ~ i 
t o d e l i n e a t e e s k e r s e t l a r g e s c a l e s . I—J 

( r a i s e d o r a n c i e n t s h o r e l i n e . S h o w n i n c o l o u r m o s t l y r ~ i 
o n P l e i s t o c e n e s e r i e s . L - ' 

- V S t i M r I N a m e m a j o r s h e a r / o n e s . I f a b s o l u t e l y n o r o o m , _ 
' JEZ*Tl°2! a b b r e v i a t e s h e a r t o s . r . a n d e x p l a i n i n s y m b o l l i s t , l _ J 
'QSSr ~1 b u t t r y t o a v o i d . 

O p e n c u t , q u a r r y e t c . L a b e l p r e c i s e l y . 

M i n e d u m p . L e b e l . 

• 
o 

SYMBOLS AND TCXT THAT APPEAR I N SYMBOL L IST. (SEE NOTES) . 

O C C U R S 

0 

Glacial striae. 

Glacial fluting. Drumlln. 

Outwash fan. 

Hummocky topography. 

E s t e r . 

Small bedrock outcrop. 

Ana of bedrock outcrop. 

Bidding, horliontel. 

ing, t 
all 

Bedding, top unknown; (Inclined, 
vertical}. 

( N o t . B ) 

• 
Q D e l e t e i n a p p r o p r i a t e t e x t . 

[ ] P r i n t e d i n c o l o u r e n P l e i s t o c e n e s e r i e s o n l y . 

fT) P r i n t e d I n c o l o u r o n P l e i s t o c e n e s e r i e s o n l y . 

U s e w h e n m a p s c a l e p r o h i b i t s s a n d p a t t e r n ( s y m -
I ) b o l d ) . M a y b e i n c o l o u r . A r r o w h e a d s h o w s d i r e c 

t i o n o f d e p o s i t i o n . 

• 
| b f I t t o p I s k n o w n u s e s y m b o l 1 0 . T o d r e w a t t e n t i o n 
1 3 t o v e r t i c a l c a s e s h o w 9 0 ° . 

Bedding, top Indicated by arrow; 
(inclined, vertical, overturned). fSf" In ovtrlurned casa loop indicates dip. 

Bedding, top (arrow) from grain grad- _ . . . „ , „ H t a 

alion; (inclined, vertical, overturned). • In owrturntd t a n loop Indicate* dip. 

yxx 
yy 

Bedding, top (arrow) from relationship 
of cleavage and bedding; (inclined we,-- • I n ' o v e r t u r n e d c e s e l o o p I n d i c a t e s d i p . 
turned). 

Lava flow; top (arrow) from pillows shape r*S 
and packing, ^3* . 

-yy 

Schlstosity; (horizontal, Inclined, 
vertical). 

Gnelssosity, (horizontal, Inclined, r - i 

vertical). 

G e n e r a l t e r m e m b r a c i n g s c h i s t o s i l v a n d c n e i s s -
r^.u,, ,, i ^ t . i f ~ l 0 l i , v b u t n o t b e d ( l i n K - S t r i k e w i t h o u t d i p m a y 
Mlathn; (horizontal, inclined, vertical). | _ J n o t b e u s e d . M a y o n l y b e u s e d i f 15 o r 16 a r e N O T 

w T h e s t r u c t u r e o f r o c k s h a v i n g p a r a l l e l b a n d s o f 
Banding; (horizontal, Inclined, vertical). • d i f f e r e n t t e x t u r e s , c o l o u r s o r m i n e r a l s , w i t h o u t 

i m p l i c a t i o n o f o r i g i n ; o r i g i n s m a y b e d e a l t w i t h 
i n t h e r e p o r t . 

f ~ 1 T h i s s y m b o l m a y N O T b e c o m b i n e d w i t h o t h e r s , 
*—* b u t s h o u l d b e a d j a c e n t . 

Uneatlon with plunge. 

Geological boundary, observed. £2 S e e n o t e A . 

Geological boundary, position 
Interpreted. 

Geological boundary, deduced from 
geophysics. 

Magnetic contour, value In gammas. 

• T h i s s y m b o l m a y o f t e n b e t h e o n l y b o u n d a r y 
s h o w n o n m a p s . S e e n o t e A . 

• A l t e r n a t i v e l o 2 1 b . 

• A l t e r n a t i v e t o 2 1 a . U s e i f c o n t o u r s a r e a l s o ( i n 
p l a c e s ) g e o l o g i c a l b o u n d a r i e s . 

O C C U R S 

horizontal movement ^ ' 

Lineament or fault, 

Lineament. 

Jointing; (horizontal, Inclined, vertical). Q 

/Usually i n o v e r p r i n t c o l o u r ( b l u e . r e d ) . R e s e e v o d 
rkmf f o r c o m p i l e d m a p s . L i n e b r o k e n . U s u a l l y a l t e r n a -
I S t i v y i o 22, a l w a y s t o 2 3 b . S e e n o t e A . S p e c i a l 

B l a c k o n l y . A l t e r n a t i v e t o 2 3 a . N o a s s u m e d s y m 
b o l . 

^ ^ \ Drag folds with plunge. 

Anticline, sync line, with plunge. 

/ 
. X S v m b o 

m f o l d i s 
f r r - * -

S y m b o l s a r e c o n v e n t i o n a l i z e d . I f e x a c t s h a p e o f 
" i m p o r t a n t o n m a p , a d v i s e C h i e f C a r t o 

g r a p h e r i n w r i t i n g . 

Bedrock contour. 

Drill hote; (vertical, Inclined). 

• U s u a l f y i n c o l o u r . L e s s d e f i n i t e c o n t o u r s a r e 
s h o w n b r o k e n b u t w i t h o u t e x p l a n a t i o n . 

rgf O H m u s t i p p e a r t n w r t k a l t a s e . M a y b e n t i m b e i w l , 
• a u s p a c e p e r m i t t i n g . 

V t r V r * 

Drill hole; (projected vertically, projected 
up dip). Overburden shown. 

Drill hole; (projected vertically, projected 
up dip). Overburden shown. 

Vein, vein network. Width In Inches. 
Width in feet. 

_ U s e e n l a r g e s c a l e m a p s o n l y w i t h p t h t i a p p r o v a l 
Q o f C h i e f G e o l o g i s t . C a r r y c o l o u r . A l t e r n a t i v e t o 

33. V 

Orebody projected to surface. 

Shaft; depth in feet. 

Quarry. 

34. X Gravel pit. 

35. Magnetic attraction. 

38. « Radioactivity, 

• D e l e t e i n a p p r o p r i a t e t e x t R e d o r b l a c k a c c o r d i n g 
t o p r i n t i n g l i m i t a t i o n s . 

• S h o w n I n r e d o n l y . U s e w i t h c a u t i o n . S t a t e m e t a l 
( o r Drfnerat) r e c o v e r e d . 

y f f p o s s i b l e , e d d w o r d S h a f t a n d o m i t f r o m s y m b o l 
r t » r l i s t . A l i g n w i t h t y p e m e t t e r o n s m a l t s c a l e m a p s 
L B D U t o r i e n t t o m i n e s h a f t a t l a r g e s c a l e s , i f a l i g n 

m e n t o f a l l s h a f t s i s k n o w n . 

Q S m a l l s c a l e s o n l y . N o t a m i n e . 

• S m a l l s c a l e s o n l y . N o t a t e s l p i t . 

F o l l o w m a p f a c e f o r t y p e s t y l e . 

N o t " r e d r j i i 
t y p e s t y l e . 

SYMBOLS THAT SHOULD APPEAR BELOW THE LEGEND. 

Breccia. 

Carbonatfzed rock. 

• 
• 

MINERAL REFERENCE TO APPEAR BELOW THE LEGEND. 

AD Gold 

ej Quartz 

eje Quartz<arbonate 

Uranium 

S e l e c t e d t y p i c a l e x a m p l e s . S e e I n s t r u c t i o n s t o A u t h o r s f o r c o m p l e t e l i s t . 
D e t a i l e d s u l p h i d e m i n e r a l i z a t i o n o f s e c o n d a r y s i g n i f i c a n c e m a y b e i n d i c a t e d 
o n p r e l i m i n a r y m i p s . O n f i n a l m a p s b l a c k S w i l l b e s u b s t i t u t e d , o r i n t a r e c a s e s 
t h e e l e m e n t a l s y m b o l i f t h e o c c u r r e n c e is d e s c r i b e d i n d e t a i l i n t h e r e p o r t . C o m 
p i l a t i o n m a p s r e q u i r e s e l e c t i v e t r e a t m e n t . M e l a l s r e c o v e r e d t r o m a l l m i n e s m u s t 
b e s h o w n o u t i n m a j o r c a m p s s i m p l e p r o d u c t i o n t a b l e s m a y b e s u b s t i t u t e d . 



G E O L O G I C A L A N D MINING S Y M B O L S 
(Supplement to lists on sheet O. D . M . 1779) 

S Y M B O L S A N D T E X T T H A T A P P E A R IN S Y M B O L LIST. 

Add: 

14a Lava flow; top in direction of arrow. • For all top determinations other than by pillow shapes, which 
is 14, Note elongation of line beyond half circle. 

14b Direction of palaeocurrent. 

Delete symbol 15a/ 16a and all accompanying notes in red. 

• 

Substitute: 

16a Foliation; (horizontal, inclined, vertical). 

\ 
Note the half arrows distinguishing this symbol from schistosity 

Substitute for symbol 18 in block. Delete all accompanying 
notes in red and substitute. 

18 
0°-89 c 

Lineation with plunge. 
I I If vertical special symbol permitted. This symbol may not 
— be combined with others, but should be adjacent. 

Horizontal to almost vertical indicated by degree number. 

S Y M B O L THAT SHOULD A P P E A R B E L O W THE L E G E N D . 

Add: 

39 Sil Silicified zone. • 
ODM 3330 







3268 
ISSN 0826-9580 
ISBN 0-7729-1969-0 










